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. . , PREFACE 
Thts Xs one of 10 units in a program of Training for Leadership in 
Local Educational XtjiproVerDent Programs^ Development of the program was 
begun at the Learning Research and Development Center at the University of 
Pittsburgh and has been carried forward at Research for Better Schools In 
Philadelphia* 

If yoa^ have in hand the Instructor's Guide to the program, or Unit 1 
entitled Training Program Introduction and General Study Plan Gulde^ you 
will have sufficient introduction to the nature and purposes of the 
training program. If you do not have access to one or both of these items, 
the following paragraphs will introduce you to this unit of the program* 

This unit was designed for use by anyone holding a position calling 
for leadership in planning and conducting local educational change programs. 
-TMs^means school district leaders - central office administrators, building 
principals, curriculum specialists, or teachers involved in change project 
teams. Also it means graduate students in curriculum, administration, or 
supervision. In addition, curriculum specialists or field personnel of 
state education departments or other educational agencies may find the unit 
of value in their work with school districts - as in the conduct of workshops 
involving local school pej^onnel* 

Tha unit can be studied on a wholly self-instructional basis, or with 
an instructor*s direction. It requires about 6 to 8 hours of study time. 
You will recognize the theme of the unit - enquiry (or problem solving) - 
as the central purpose of curriculum reform during the past quarter-century. 
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INTRODUCTION 

What Is this unit about? 

This unit deals with enquiry - the central theme of efforts to build 
new curricula and instructional procedures during the past two decades. 
Every educational leader needs to know about tMs approach to reforming 
curriculum and instruction as a basis for helping school $ystems respond s 
to it. 

The curriculum in the major areas of the elementary and secondary schools 
came under shar]) attack in the 50*s with the strongest concern initially 
being for national security as related to the preparation of mathematicians, 
scientists, and engineers* The Soviet Union appeared to have passed us in 
these areas and the countiy^s survival seemed threatened* The chief crit- 
icisms were that the curricula in mathematics and science were out of date, 
over-emphasized teaching skills or facts rather than poiverful ideas > and 
failed to teach students an understanding of the methods of enquiry or 
^'discovery" used by mathematicians or scientists in gaining new knowledge 
in their fields. Somewhat later, similar criticisms were made of the tradi-* 
tlonal curricula in the social studies* 

As a result of thestr criticisms, and with heavy financial support from 
the Federal Government and private foundations* scores of curriculum develop- 
ment projects were established* An important feature of nearly all of these 
projects has been the inclusion of leading scholars* mathematicians* or 
scientists alongside educators as members of the project teams. 

On the next page you will find a list of some of the best known curriculum 
development projects, or the curricula th^ have produced* The list identifies 
only a small fraction of curriculum projects or products that have focused 
on teachinq enquiry* How many of those listed are you familiar with? 
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Enquiry-Focused Curriculum Projects or Curricula 



General 

Productive Thinking Program (Elementary) - Crutchfield and Covington 
Creative Problem-Solving Program - Sidney J, Parnes 

Science - Elementary 

Conceptually Oriented Program In Elementary Science (COPES} - Morris H. Shamos 

Inquiry Development Program in Physical Science (ID?) - J. Ric)iard Suchman 

Science - A Process Approach (-SAPA) - John Mayor of AAAS 

Science Curriculum Improvement Study (SCIS) - Rotjert Karplus 

Elementary Science Study (ESS} - Frank Watson, Educational Development Center 

Elementary School Science Project (Astronomy} - %ron Atkin and Stanley K/att 

Science - Secondary 

Earth Science Curriculum Project (ESCP) - American Geological Institute 

Introductory Physical Science (IPS) - Educational Development Center 

Biolocjical Sciences Curriculum Study (BSCS) - Joseph H. Schwab 

Chemical Bond Approach Project (CBA) - Laurence Strong 

Physical Science Study Committee Physics (PSSC) - Educational Services, Inc. 

Harvard Project Physics 

Mathematics ^ Elementary 

Greater Cleveland MatheiD3tics Program 
The Madison Mathematics Project - Robert Davis 
University of Illinois Arithmetic Project - Oavid Page 
Nuffield Mathematics Project 

University of Illinois Commtttee on School Mathematics (UICSM) - Max Beberman 

Mathematics - Secondary 

School Mathematics Study Group (SMSG) - E.G. Begle ^ 
University of Maryland Mathematics Project - Robert Gagne 
Secondary School Math Curriculum Improvement Study - Howard Fehr 

Social Studies - Elementary 

Our Working World - Lawrence Senesh 

Man: A Course of Study - Jerome Bruner, Educational Development Center 
Curriculum Development Project in Social Studies ^ Hilda Taba 

Social Studies - Secondary 

Harvard University Social Studies Project - Donald Oliver and James Shaver 
High School Geography Program - Association of American Geographers 
Carnegie-Mellon University Social Study Curriculum Project - Edward Fenton 
Anthropology Curriculum Study Project - American Anthropological Association 
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Unit 5-3 

This unit offers study of enquiry as a type of educational goal and 
examines wsty^in whfch the teaching of enquiry is becoming a key emphasis 
in elementary aind secondary schools. 

What does this unit offer you? 

What you will learn froR this unit obviously depends on what you 
already knew about enqutry and enquiry-focused instruction. Also it 
depends on^what sorts of knowledge or competencies tnVolVing enquiry 
you wish to possess. Here are the topics or competencies covered in 
this unit: 

^ + 

1. Definition and requirernents for enqutry^focused instruction 
What is enquiry and what are the essential requirements for any 
instance of enquiry? 

2. A rationale for enqulty-focused Instruction 

What reasons can be offered for placing an emphasis on teaching 
students how to conduct enquiries? 

3. The relations between ideas and enquiry 

What roles does theory In the form of Ideas (concepts and pr^^nciples) 
play In the conduct of enquiries? 

4. Models for enquiry 

Outline the steps or stages In conducting an enquiry^ placing emphasts 
on a general problem-solving modeK 

5. Analysing curricula in terms of enquiry 

This part of the unit offers practice in using an enquiry check- 
list to analyze and evaluate the extent to which a currtculum Is 
designed to teach or employ enquiry^ 



Unit 5-4 

T 

6. Analyzing instruction in terns of enquiry. 

Thts part of the unit calls for using an enqutry checklist to 
analyze and assess the extent to whtch tnstructional procedures 
teach enquiry or foster students* learning subject matter through 
enqutry. 

7. Assisting a school district in introducing enguiry^'focused 
instructio n 

This section of the unit offers general guidelines fot assisting 
a school system that wishes to increase its emphasis on teaching 
enquiry. 
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Unit 5 5 

UNIT STUDY PLAN 

Before beginmua study of this unit, you should determine how intensively 
you want or need to study each objective* After a c&reful diagnoses of your 
needs and present attainments, if you judge that study of some of the unit 
objectives is unnecessary, you are free to omit them from your study plan. 

Below is a guide foi* arrtving at your study plan, either with help from 
your instructor Of you have one) or on your own. The guide calls for a 
four-step procedure; assess your needs to study the unit objectives, decide 
how to study them, assess your mastery of the uait objectives after study of 
the unit, and evaluate the unit* 

U Personal assessment of needs to study the unit . First, turn the 
pages of the untt quickly to acquaint yourself with the objectives and the 
untt contents* Twenty mtnutes should be sufficient for skimming the unit for 
this purpose* 

Next, perform the Pre^ssessmeiit Exercise that follows to obtain a 
basis for estimating your present level of mastery of the unit objectives* 
In doing the Pre-Assessment Exerctse, use it simply as a way of determining 
what parts of the untt you need to study-. It is not expected that you will 
pass the Pre-Assessment Exercise , though you may find that you can answer 
some of the questions adequately before studying the unit* 

When you have completed the Pre-Assessment Exercise, check your answers 
with the Pre-Assessment Exercise - Answer Key at the end of the unit* Keep 
in mtnd that this exercise Is not a test but is for your use In determining 
whtch parts of the unit wtll require the greatest amounts of your time and 
concentration* 
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PRE-ASSESSHEtfT EXERCISE - UNIT 5 

Directions : This pre-assessment exercise serves two purposes - it gives you 
the opportunity to demonstrate mastery of some unit objectives before 
stutlying the unit> and it orients you to the unit as preparation for' 
studying it. 

Feel no obligation to answer a question. It is not expected that you will 
necessarily be able to answer any of the questions. However, if you can 
give a fully adequate answer to a question on this pre*assessment> you have 
no need to study that part of the unit to whidh the question refers. 

Probably you will need t\o more tharuone-half hour to complete this exercise. 
When you complete it, turn to the "re/Post Assessment Exercise - Answer Key at 
the end of the unit to check your answers. Then turn to the page following 
this Pre-Assessment Exercise to continue with your unit study plan. 



K Deftne enquiry and Tndtcate its essential components. 



2a* Why should schools emphasize teacMng all students how to enquire? 
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Unit 5-7 

2b. Should schools seek to have students acquire knowledge and skills in 

a curriculuni area tnatnly through conducting enquiries? Explain your answer. 



3. How are Ideas (concepts and prIncTples) related to enquiry? 

• 



4* List k&y steps or stages in the enquiry process. 
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What features \vDuld you look for in a curriculum to determine the 
extent to which it teaches enquiry? 



6* What features would you look for in the conduct of instruction to 
determine the extent to which it teaches enquiry? 




What should you be prepared to do if called upon to help a school district 
set about to improve instruction in enquiry within ar\y curriculum area? 



ERIC 



Note : To check your answers, turn to the Pre/Post Assessment Exercise - Answer 
Key at the end of the unit. 
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Having completed the Pre-Assessment Exercise, you (with your instructor, 
, If you have one) should check your answers with those given in the Pre/Post 
Assessment Exercise - Answer to be found St the end of the unit. Compare 
the Quality and detail of your answers with those offered in the Answer Key. 
There' is no one right answer to any .of the questions but rather key points that 
are required for an adequate answer^ with these points stated in your own 
words. The Answer probably contains fuller answers to most of the questions 
In the exercise than you can give before studying the unit. 

In the following table, you are asked to check the estimates you (and 
your instructor) make of your level of mastery of each objective or part- 
objective* Check HIGH if you judge your answer to *)e right on target and in 
adequate detail. Check MODERATE if you believe your answer to be good but 
lacking some points needed for a fully adequate answer. Check LOW if you find 
your answer to be inappropriate or fn(X)mplete> or if you did not answer the 
question. 

After checking your level of mastery of each objective, check at the 
right whether the objective requires merely review, or careful study. It is 
not a sound procedure for you to study the Answer Key as a w5iy of learning 
answers to items on the Pre-Assessment Exercise. Instead, you should study 
the unit materials since th^ are meant to prepare you to give an adequate 
answer based on an understanding derfvfed from doing the readings and practice 
exercises. 
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OBJECTIVE 



TOPIC 



PRESENT 
MASTERY 
H M L 



REVIEW NEED TO 
ONLY STUDY 



1. State a definition of enquiry and 

list its essential requirenients 

2. State a justification for placing 

ernphasis on enquiry-focused instruction 

3. State the relations between ideas 

(concepts and principles) and enquiry ' " 

4. Outline the steps in a model for con- 
ducting enquiry or problem solving 

5. Analyze curricula in terms of enquiry, 

using an enquiry checklist ■ - 

6. Analyze instruction in terms of enquiry, 

using a list of enquiry features . 

7. Outline how you would help schools 

introduce enquiry-focused instruction 

2. Study procedure . In studying the unit, you will gain by doing the 
objectives in the order in which they appear since each part of the unit 
assumes a level of understanding based on the previous parts. It is a good 
idea to at least skim each part of the unit even though you judge that you 
already have mastery of some parts of it. 

You ms^y wish to study all or part of the unit with one or more fellow 
students. Also, your instructor may elect to conduct group sessions eithfir 
to introduce or review parts of the unit. And, of course, you could study the 
unit entirely independently. 

You probably will take from 6 to 8 hours to study this unit. When you 
complete your study, you will find the Epst-Assessntent Exercise at the end 
of the unit. Also included with the umy is an evaluation form (at the very 
end). It will be helpful if you complete and return this form to the address 
given as an aid in making any revisions of the unit. 
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Objective !• State a definition of enquiry and list its essential 
requirements* 



. What is enquiry? 

Ehqulry refers to the processes of thinking aiid acting involved in seeking 
a solution to any sort of problem \rtiere the word problem refers to a need^ 
a difficulty^ or a purpose (or wish). 

A variant spelling of the term is inquiry . TSie term problCT solving can 

be used as a synonym for enquiry. Otiier terms referring to tooad types or V- 

processes of enquiry are investigation^ research^ discovery^ and creativity. 

What are essential requirements for enquiry? 

Ihe, following three are offered as minimal requirements for^any instance of 
encjiiiry; 

1. The enquirer confronts a problem (need^ difficulty^ or purpose). 

2. The enquii^r must select or devise an approach to solving tile problem^ 

tiien try that approach. Using reciPes is not enquiry . ^ 

3. The enquirer must proceed Istrgely on his own in seekiafig a solution to 
the problem. 3\iming to an authority for the solution is not enquiry* 

What are exacgi'les of enquiry in school subjects ? 

Examples of enquiry in reading and tile language arts are these « writing 
a precis that digests any sort of written material; preparing a speech; 
writing a poem; analyzing any literary worlc; comparing two literary works; 
or analyzing different individuals* reactions to a literary work. 

Ehquiries in social studies include conducting an opinion poll; deciding 
how to vote An an election; analyzing one*s own attitudes toweu:^ members of 
minority groups; or cotnparlng one*s co^imunity witii some other community in 
tesnns of such f8D[>tors as institutions^ roles^ norms^ and conammication 
patterns. 

An enquiry in math^natips might consist of applying one*s knowledge to the 
solution of a mathematical puzzle^ or it might call for figuring out a 
number of ways of solving the same problem. 

Enquiries in science might consist of planning and conducting experiments^ 
or applying knowledge of scientific principles in designing a solution to 
a technological problem. 

Tn the areas of art or music^ enquiries would call for studying creative 
products^ or for oneself creating some product. 

E)cercise 1 that follows offers you a check on your understanding of this 
objective. 
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EXERCISE 1 - WORKSHEET 

Directions; Reapond to the questions in this exercise for practice and as 
a check on your understanding. The Answer Key for this exercise is on 
the page that follows. 



1. Complete the two sentences below to practice the definitions given on Page 
11. 

Enquiry-refers to the processes of 

that are involved in 



According to the definition offered, the word problem can refer to 
a ^ a , or a 



2^ Which of the follovdng instances illustrates enquiry by satisfying the set 
of essential requirements offered on Page 11? (Caution; The process of 
enquiry does not need to be carried out completely or successfully to 
illustrate enquiry. Also^ there are times when one turns to expert 
sources of information as part of conducting an enquiry. The critical point 
concerns who is doing the thinking, planning^ deciding, etc. Another 
point; students can get together to conduct group enquiries where different 
students make different contributions to the group effort.) 

a. A teacher assigns the multiplication problem, 19^6 X 271. Using his 
knowledge of the multiplication table and of the algorithm involving 
carrying, etc., the student obtains the correct answer. 

Check ; This illustrates enquir y This does not illustrate enquir y 

b. A student helps plan a group project in library research on pollution, 
accepts the assignment to prepare a report on pollution of inland lakes, 
asks the librarian for help in locating files of periodicals, then finds 
and sumra: rizes a number of articles on his topic. 

f^eck! This illustrates enquiry This does not illustrate enquiry 

c. A student assists his instructor in carrying out a public opinion poll 

by making house calls to fill out a questionnaire provided by the instructor* 

Check 1 This illustrates enquir y This does not illustrate enquir y 

d. A studentf assigned the task of conducting an opinion poll^ examines 
several methods described in a handbook and selects the one he considers 
best suited to his purpose, then follows that method* 

Check ! This illustrates enquiry This does not illustrate enquiry 

Check your answers using the Answer Key on the next page . 
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EXERCISE 1 - ANSWER KET 

Ejcplanation ; Answers to the fill--in questions are given directly on Page 
11# Answers to parts a-d of Question 2 are given below^ with brief 
explanations* 

Question 2a . Not enquiry . Getting the answer to this "problera" doeg 
not require problem solving in the sense of selecting or 
devising a solution. Solving the problem ig merely exercise 
for the student referred to. 

Question 21;) , Enquiry , Note that the student carries out planning and 

analysis activities in doing his part of the group project* 

Question 5o . Not enquiry . In this example^ the student merely uses the 
procedures and questionnaire prepared by his instructor* 

Question 2d . Enquiry , Now the student has some genuine problem solving to do 
in the process of analyzing a number of polling methods and 
choosing one suiting his purposes* 
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(Objective 2* State a justification for placing emphasis on enquiry-focused 
instruction and indicate its limitations* j 

Seasons for an etapfaasis on enquiry 

"two chief reasons have been offered ds justifications for teaching all 
students how to conduct enquiries rather than merely learning what they are 
told 'by textbooks and teachers^ or ratiier than merely learning facts and 
skills in the subjects they study* Ibe first reason involves a conception of 
education as being primarily a matter of becomii^ competent in interpreting 
an^ Controlling one*s e:cperiences« This is the essential position of John 
Dewey* s educational philosophy* In E acperience and education (New York: Collier^ 
1963) Dewey stated: '*The ideal aini of education is creation of power of self- 
control*** (p* 61|^) In the same volume he proposed Utilizing "scientific method 
as the pattern and ideal of intelligent exploration and e^cploitation of the 
potentialities inherent in experience*'* (p* 86) In other words^ Dewey sees 
methods of enquiry as the heart of education Inasmuch as they give the individual 
the power to interpret and control his experiences* 

Hie second reason for a stress on teaching enquiry takes account of the very 

rapid and unpredictable changes in knowledge^ in technologies^ and in social 

* 

forces* Great world-wide problems threaten to overwhelm ust overpopulation^ 
the using up of ^latural resources^ pollution^ automation and job obsolescence^ 
rising crlme^ and the threat of nuclear war* In this world of constant change^ 
a person must become capable of meeting ever new demands^ of solving a multitude 
of problems confronting him* Learning how to conduct enquiries^ that is^ to 
solve problems^ thus must become a critical emphasis in the educational program* 

An excellent statement about these changing demands on education is an 
article by Robert M* Hutchins^ President of the Center for the Study of 
Democratic Institutions^ entitled "Are We Educating Our Children for the Vft?ong 
Future?** ( Saturday Review* September 11^ 1965) Hutchins sees two central 
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puirposes of education * ♦*to educate for an undecipherable futiirej** and '^to 
prepare for a world in which work has lost its aignifiGance."^ Uith respect 
to the first of these purposes^ Hutchins points out that the whole world is 
comnlt'ted to the highest possible rate of change and about all we can know 
about the future is that it will not be like the present. With respect to the 
second puipose^ Hutchins calls attention to the iicpact of automal^on on Jobs 
and notes that the familiar relation between production and jobs is ceasing to 
exiot. Education for being human^ for using leisure time well^ becomes 
increasingly iniportant as the emphasis on education for work declines. 0}ie 
central point Hutchins makes is that a truly educated .person **is ready for 
anything^ because he is prepared **to meet any new problem he has to face.** 

Two other reasons can be offered for an en^hasis on enquiry^focused 
Instruction. %is approach^ since it calls for applying knowledge to the 
solution of academic and practical problems^ makes knowledge more usable than 
if It were acquired without relation to solving problems. Finally^ it is 
generally true that students* motivation to learn is increased when they engage 
in enquiry rather than learning by methods sucli as drills memorisation^ or 
^reading for "understanding.** 

Limitations of enquiry-focuaed instruction 

Two cautiom should prevent going overboard concerning enquiry^focused 
instruction. Hie first is that learning to enquire is different from learning 
by enquiry. Three sound reasons can be given for learning to enquire : gaining 
an understanding of how knowledge is obtained in a given field of enquiry such 
as sociology^ becoming able to evaluate conclusions drawn by others as the 
result of their enquiries^ and becoming able to conduct one*s own enquiries 
about matters of personal interest or concern. But learning to enquire is 
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TOry different from learning what one coines to know in a field wch as biology 
or economics through conducting enquiries* A person could not hope to acquire 
througb enquiry more tnan a tiny fraction of the knowledge of a field that 
he; could ac<iuire by reading, by being told, or by bf^ing shown* A good 
discussion of this point can be found in the article, ''Discovery or Invention?" 
by J* Msrron Atkin and Robert Karpliis ( Science Tieacher « 1962, 22, ^5*51)* 
Invention, they hold, refers to the original introduction of a new concept, 
principle, or relationship* Discovery^ on the other hand,, they would have 
refer to '^the subsequent recognition of the concept's usefulness," that is, 
to identifying instances %Aere the concept (or principle) applies* It is 
discovery In this sense that students should be tau^t to achieve* TtiB most 
systematic analysis of di3C0very learning is Learning by Dj^caveryi A Critical 
Appraisal edited by Lee S* Shulman and Evan R* Keislar (Chicago* Rand McNally, 
1966)* 

Of course students are not limited to discovering instances %Aere concepts 
or principles they have been taught can be applied to explaining phenomena* 
Students also can ^'discover*' concepts or principles they have not been taught^ 
An example, where you are called upon to be the discoverer, is the following 
problem %iiere your task is to discover the rule and fill in the next two 
numbers in the series « 

1 2 5 lif _ 

In solving this sort of problem, or puzzle, you will notice that you must 
examine the problem and the requirements for solving it, develop hunches or 
hypotheses about the rule for the sequence, then test each Aunch with the 
numbers given until you find one rule that fits* Pilling in the missing 
numbers then applies the rule you have discovered* If you would like to do 
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ancrther sitoilar problem^ here's one where your task is to find 't^e aum of 

4 

-Qie first 20 odd numbers, ^e table below gives you the answers for the 
first 4 odd numbers and the basis for discovering the rule thai; will make 
getting the answers for odd nundoers 5-19 unnecessary. Can you find the rule? 



# of Odd Number Odd Number S um 

1 1 1 

2 ^ 5 (+1) * 

5 5 9 

* 7 (+9) 16 

5 1 1 

20 ? 



The first lindtation to enquiry-focused instruction just presented is 
that learning by enquiry is a very tinie*consuming and uncertain process and 
csnnot be eiiS>loyed successfully in teaching the great bulk of what a person 
learns in a sitoject such as science^ mathematics^ or social stuuies* ^e 
second limitation is ^Uiat many things need to be learned through drill or 
incniorlzation rather than through a process of. analysis or discovery. 2^is 
Is the case vith such things as the basic number facts and operations^ 
vocabulary^ spelling^ and the alphabet* Efficiency in learning such basic 
tool skills cannot be achieved tlirough enquiry. However^ enquiries can 
give rise to needs to learn skills (such as how to use a microscope) and 
skills^ once learned^ can be einployed in conducting enquiries* 
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Objective 5# State the relations between ideas (concepts and principles) | 
jmd enquiry \ 



Why ideas are essential for enquiry 

^eaa are the critical ingredients of thinking and thinking is essential 
for enquiry or problem solving* In conducting enquiriest a person needs to 
analyze the problem into components or requirements; needs to have ideas 
(hypotheses) concerning solutions; and needs to test these ideas to ciat^rcdne 
>(liether they result in a solution* 

A key Mord is theory that consists of ideas about tite relationships 
between or araong variables * A variable is any aspect (coraponentt featur<f) 
of a situation that can vary either by being present sometimes and absent 
soiDetimeSt or by being present to different degrees at different times* We 
label variables with concepts or tems such as teraperaturei jMressure, distancet 
satisfactiottt hunger, etc* Stateinents about i^lationships between or among 
variables are called h^^otheses if not testedj princip3 es (rulest lavs) If 
tested and found to be true* 

Exercise 2 offers you a way of chec7 ing your familiarity with these 
terms associated with the relations between ideas and enquiry* If you showed 
mastery of this obj*ective on the Pre^Assessroent Exercise, you may elect to 
skip this exercise* 

Following the exerciset beginning on page 21, you vill find a description 
of one approach to teaching students to generate and test ideas in conducting 
enquiries* If you wish to read further on using ideas in problem solvingt an 
excellent reference is Robert M* Gagnct The Conditions of Learning^ Chapter 8 
(New Yorkt Holt, Rinehart and Winston, 1970)* 
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EXERCISE 2 * WORKSHEET " 

Ideas Involved In Enquiry-Focuaed Instruction 

Directions : To check your knowledge of teims for IdeHB* related to enquiry-* 
focused instruction^ fill in the blanks below with the appropriate words 
or numbers. In some cases In Part more than-one word Is appropriate; 
you can write In one^ or more than one^ word. 



Part A 

Any cotnponent or feature of a situation is 

An untested statement of a relationship 
between Or among features of a situation is ^ 

An established relationship between or 
among features of a situation is 

A general word covering statements on 
features and relationships in a situation is 



Part B 

Assume that a school system has done a study comparing the effects of 
(1) heterogeneous grouping and (2) homogeneous Rrouping In the elementary 
school on (3) self-concepts of low-achieving students. Assume that the 
initial expectation was that (4) homogeneoug grouping would Produce the 
more*favorable self concepts . Assume that (5) it was found that heterogeneous 
grouping produced the more-favorable self concepts . In the spaces below^ 
fill in the appropriate numbers^ 1-5* 

Variables in the situation included in the study were Nos, 



The principle involved In the study was No, 
The hypothesis Involved In the study was No, 
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EXERCISE 2 - ANSWER KET 

Ideas Involved in Enquiry^Focused Instruction 

Ejcplanation i The answers offered below are based on the material given on 
page 18 of this unit* In Part the preferred answer is given first^ 
followed by other 'acceptable answers in parenthesis* You may have entered 
other answers that are appropriate* 

Part A 

Any component or feature of a situation is a variable 
An untested statement of a relationship 

between or among features of a situation i s an hypothesis 

An established relationship between or 

aioong featm^s of a situation is a principle (rule* law) 

A general word covering statements on 

features and relationships in a situation i s theory 

Part B 

Variables in the situation included in the study were Nos* 1^2^ 3 ^ 

The principle involved in the study was No* 5 
The hypothesis involved in idie study was No* ^ 
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Ihe Case of Jim and Lilat or the Great Thinking h^stery 

(lbi8 article is from the Carnegie Corporation of New York Quarterly , October 
1965; Vo* 15, No* It describes the Productive Thinking Program*) 

Richard ^* Crutchfield, professor of psychology at the ttoiversity of 
California at Berkel^, looks and acts lilce anything but a revolutionary, but 
he is one, educationally speaking* He holds the following unconmon beliefs; 
first, that it is possible to teach children to think creatively and to bring 
their general intellectual skills to bear on solving problems) second, that it 
is possible to do this directly rather than in the indirect, not to say sideways 
or backward, manner in which educators have traditionally approached the matter 
^en they have approached it at all; and third, that an effective medium for 
doing so is the very one that seems on the face of it to be antithetical to the 
stiimilation of creativity;^ programed instruction* 

And he is well on the way to proving his points* 

**The schools give virtually no direct and systematic training in thinking 
as such,** Crutchfield remarked recently* *'The only nod they make in this 
direction is to teach a little logic — and of course logic is an ineffectual way 
of teaching youngsters to think creatively, to be inventive, to generate ideas, 
to form hypotheses, to be alert to cues and dues*" 

Crutchfield is anything but antilogicalj in fact, it was logic which led him 
to the idea of putting the horse before the cart so far as the transferability of 
general thinking skills goes* Prom the beginning of time, most educators have 
done the reverse* The idea has been, despite the paucity of evidence to support 
it, that there is a transfer of skills from one kind of intellectual activity to 
another and also to general thinking* Thus, we have all heard a hundred times 
that ^'mathematics teaches you to think * " Although Crutchfield and his colleague 
Covington believe that recent curricular reforms in math and other subjects do 
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hsve the effect of stinntLatins resl thinking, they believe that in general 
the transfer of skills froio one discipline to another has been haphasard at 
best* Anyway, why try to go from the partiwlar to the general? Instead of 
trusting a youngster to ^ansfer the way he has leaxtied to tackle a problem iii 
algebra from that to other subjects, not teach him a variety of ways to 
attack problems and hope that he will apply them to all parts of the curriculum? 

Hxe approach Crutchfield, Covington, amd members of their group have taken 
is to develop a set of self-instructional joaterials to be used by fifth and 
sixth graders* Itie sequence now consists of sixteen booklets, each presenting 
a protdem on which the child works* %e problems are cast in a continuous 
story form, presented partly in cartoon strips* TChe research is supported by a 
Carnegie gr^nt, and probably represents the Corporation's first venture into 
the comic bootk line* 

'She protagonists of the series are Jim and Lila Cannon, a brother and 
sister who are living for a year with their Uncle John, a high school science 
teacher who moonlights as a detective* Jim and Idla embark on solving seme 
nqrsteries on their own: the pussling disappearance of money frm a river boat, 
some strange goings*on in a mansion that is said to be haunted* Under their 
Uncle John's benev&lent but shrewd tutelage, Jim and Lila are led to generate 
ma^y ideas about idiat **could** have happened in a given case, to check these 
possibilities against the known facts, to form new t^otheses as new facts are 
learned, to ask relevant questions, to be sensitive to odd or discrepant 
happenings, to refonmilate the problem when they are stuck so that they can see 
it in a different way and thus generate eveii more new ideas* In each case, Jim 
and Lila finally ccme up with the solution, though not without experiencing the 
anxiety and frustration that attend all efforts to think creatively* 
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Each nystery forms a complete lesson in a booklet^ and each child works 
on it at his own pace—one of the great advantages of self ^instructional 
materials. At appropriate places there is a chance for each reader to put down 
seme of his own ideas after seeing Jim and I^a in actiont *^How would you 
state the problem?" or "Can you think of .some other things that could have 
happened?" On the next page^ the child gets some immediate feedback^ anotiier 
advantage of programed instiiiction^ except tiiat instead of there being only 
one correct response^ as is true of orthodox programing^ there are several 
suitable exanqiles^ with the implication that there could be even more. 

To date^ the materials have been used with more than 250 school children 
in the San Francisco Bay .Area; there were also control groups of similar size^ 
matched for age^ sex^ intelligence^ and performance on soaae pretests for 
measuring creative thinking proficiency « Following the end of the training 
period (which at the rate of approximately thirty minutes per booklet amounted 
to only about ei^t hours in all)^ both groups were given a long battery of 
posttests to measure changes in their proficiency at creative thinking. 

Vhen psychologists find an obvious relationship between one thing and 
another they call it a "significant correlation^" and that is fairly strong 
language for them* In this case^ they can stick to their terminology and we ' 
will use our own^ which is simply to say tiiat the results are remarkable. 

On various problem-solving tests— some with problems similar to those used 
in the training booklets and others quite different in form and content—the 
trained children were able to generate about twice as many acceptable ideas as 
the controls; the rated quality of their ideas surpassed that of the controls 
by an even greater margin; they were more sensitive in noticing both significant 
clues and factual discrepancies; and above all^ they achieved more actual sol* 
utions to the problems )jy margins ranging up to three to one« 
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Just as important, since we have been speaking of '^transfer'* and 
^♦generalizing,* the trained children showed sindlar superiority in tests that 
were totally unliJce anything included in tiieir lessons* When asked to think of ^ 
M many unusual uses for a tin can as they were able to, for eavuDple, the 
trained children outperformed the controls markedly both on sheer Tolume of 
Ideas and on the originality of them, and they did similarly well when asked to 
think of as many ways as possible to make a toy do^ iDore fun to play with* 

It should he stressed that the two groups were carefully matched, and that 
altiiough there id a substantial correlation between intelligence and performance 
on such problem tests, children of lower I<l*s who have been trained will now 
surpass untrained children of higher I<l*s* For example, the training program 
anabled a child with an Ift of 92 to surpass a con1a:^l with an Ift of 125* 
Pturthermore, when tested on new problems six months later, the trained children 
continued to surpass the controls by approximately a two-^to*-ane margin* 



{ihe article continues* However, the gist of it for the purposes of this 
unit is contained in the excerpt offered you* An important point the airthors 
of the program make in the conclusion of this earticle is that the eight hours of 
study of tile booklets probably did not teach new thinking skills as much as 
they sensitized students to use skills tiiey already possessed*) 
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Objective 4* Outline the steps or stages in a model for conducting enquiry 
or problem solving* 

l&itrodu&tion 

Many modela for the conduct of enquiry or problem solving have been 
presented* Sosae are meant to be general^ applying to the process of solving 
any sort of problem* Sam are designed for solving certain types of problems^ 
such as testing a scientific hypothesia with an ejtperiment using a control 
group* 

A famous' general model is tiiat offered by John Dewey in How Vfe Think 
(Boston: Heathy 191O)* His models in four stages or steps^ calls for the 
presentation of the problem^ defining the problem^ formulating hypothesea 
related to a aolution^ ^n verifying the hypotheses until one achieves the 
required aolution* 

nie model presented in thia unit Is a general one and consista of eight 
ateps or atagea* It is built on the definition of enquiry presented above 
on page 8* The following paragrapha introduce the model, 

Prol»lera solving is the process of conducting any activitiea (including 
thinking) *^iat are directed toward accomplishing a purpose (meeting a need^ 
aatisfying a wish^ or resolving a difficulty) provided that the problem solver 
does not already know how to arrive at a solution and must either identify 
(choose) Or create a procedure for reaching a solution. 

Many instances of ao-called problem aolving do not fit under the definition 
since they do not require any choosing^ planning^ or creating; rather^ they 
Call merely for applying a procedure (foirmula^ recipe) one already knows* For 
exaniple^ the answer to the queation *'What is 11 timea 12?^ may iomediately ccsne 
to otind because one has memorized it; or one can get the answer by using the 
familiar multiplication algorithm to figure it outj or one can look up the 
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answer in a printed multiplication table; or one can ask another person for 
the answer* None of these procedures requires true problem solving. 

You might illustrate problem solving by Inventing a new Hkethod of getting 
the product of 11 times 12. Suppose you used your knowledge of addition and 
sitofple multiplication* You might proceed this wayt 11 is made up of three 
ys and one 2j 5 Z 12 is 36 and 2 2 12 is 24j U 2 12 is 56 + 56 + 56 + 24 
132. But> if you had been taught this method of getting a pr*oduct> you would 
not be problem solving since you wouldn^t have to choose or create a procedure 
for getting the answer* 

There is no official set of components or stages in the problem*solving 
process* However> the list of eight components given here is offered as one 
that covers the process of solving any sort of problem quite well* Study 
the Ilst> the functions of each coiiiponent> and the Illustration given so that 
you will be prepared to perform Eier*cise 3 that requires you to illustrate each 
con^nent of the model in solving a problem assigned you. 
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A General Probleni-Solving Hodel 
In the model presented below> each step or stage is gtven a title, then 
is amplifted in terms of its functions and an illustration of those functions. 

coHPONErrr 

1. Identifying a problem 

Functions : Realizing a need> recognizing a difficulty, or 
having a wish or purpose^ 

Illustration : A school administrator holding a masters degree 
decides that he wishes to obtain a doctorate in 
education* 

2. Analyzing the problem 

Functions r Specifyiny the criteria a solution needs to meet 
and specifying the requirements for satisfying 
those criteria* 

Illustration : The doctoral program entered must, be in a **prestige" 
university, it must not require full-time attendance, 
and it m-Jtst not require getting another 30b and 
moving the family. Meeting these criteria calls 
for gaining admission to a doctoral program at one 
of the "name" universities within about 150 miles 
from home, and being able to attend classes mainly 
evenings, weekends, and during sunvner vacation. 

,3. Searching for a solution 

Functions : Identifying, analyzing, and evaluating alternative 
. potential solutions; or creating one or more 
potential solutions* 

Illustration : A search for doctoral programs meeting the above 
requirements is made through study of catalogs, 
telephone interviews with university officials and 
professors, and inquiries of friends who have 
advanced degrees from nearby universities. Information 
is obtained about a doctoral program offered by an 
"open university** 500 miles away that requires only 
summer attendance plus an approved dissertation 
advisor near home. The alternatives identified are 
analyzed and evaluated. For the alternatives judged 
most desirable, information is sought on the likelihood 
of being admitted* 
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EXERCISE 3 - WORKSHEET 



Unit 5-30 



Preparing and Giving a Talk 

Dtrections : In this exercise, you are given the problem you are to plan to 
solve. ^Fill in these worksheets with the specific thtngs you would do under 
esch of steps 2tB. When you complete filling out your worksheets, check 
your work by referring to the answer key that follows. Remember, the 
material given on the answer key is meant to help you understand the problem- 
solving process. There are no rfght or wrong answers except that some 
answers can fail to show understandtng of the steps involved. 



1. Identifying the problem 

You are to give a talk to the elementary principals of a school 

district introducing them to the purposes and make-up of the British 
open-classroom plan. 



2. Analyzing the problem 



3. Searching for a solution 

CUE: Think of different ways you could organize and conduct your talk. 



4. Choosing a solution 

CUE: This calls for deciding among alternative ways of putting your 
talk together. 
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5, Prepartng to try the "solutton 

CUE^ tf trying the solutton' ts gtvfng the talk, what prepares you 
for t&ts? 



(T, Trying the solution 



7, Evaluating the solutton 



8, Deciding on a post^tryout course of action 

CUE: If your talk didn't go over well, v*at to do about it? 

Or, If the talk evoked marked Interest in the program, what 
could you do next? 



Remtnder^ When you complete this exercise, check your work against the ANSWER 
^ KEY. ■ 
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EXERCISE 3 " ANSWER KEY 

Preparing and Giving a Talk 

K Identifying the problem 

The answer Is given on the worksheet for the exercls*^. 

2* Analyzing the problem 

What should be the purpose of my talk; to give the principals a basis for 
deciding whether to adopt the open classroom, to induce them to adopt 1t> 
or merely to let tfiem know the program exists? 

What backgrounds have the principals that will tell me how to set the talk? 
Should I assume they have heard about open education? Should I assume they 
win need to be convinced that such programs as the open classroom are 
worthwhile? 

3* Searching for a solution . 

I could merely present a description of the program^ 

I could tell them what the program could offer a school. 

I could tell them i*fhat is required to Implement the program. 

I could tell them what results the program has achieved In different settings. 

I could use A/V materials such as transparencies shown by an overhead projector. 

I could use fllmstrlps to offer a visual presentation of the program. 

4. Choosing a solution 

This^step calls for deciding which of the alternatives considered under 3 

above are to be adopted. Thus> you might decide to describe the program* 

tell what It can offer, tell what results It has achieved, and present these 

points with the visual support offered by transparencies. 

5* Preparing to try the solution 

This calls for outlining the talk or writing It out, then for rehearsing It 
either by yourself or trying It on a friend. The point Is to get ready to 
deliver the talk* 

6. Trying the solution 

This step Is accomplished by giving the talk* 

7* Evaluating the solution 

This step calls for judging how successful your talk was on the basis of 
spontaneous reactions from the audience (questions asked, clapping, com- 
pliments at the end of the talk, etc*), on the basis of reactions requested 
(as from a questionnaire you asked the audience to fill out), or on the 
basis of later evidence such as expressions of the desire to adopt the plan* 



8* Deciding on a post-tryout course of action 

Your course of action should depend on wheit happened re^ Step 7* Is a 
follow-up needed, or should you rest on your oars and v/ait for further 
Q responses? 
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Other models of enquiry 

Ibe general problenKsolving model you have Just studied gives you a 
set of steps that apply to any sort of academic or practical problem* Bolow^ 
for cooxparlson purposes^ are several other models having a good deal in cononon 
with the model presented above^ though the number and vording of steps vary 
Considerably « 

Many people believe that the most basic method oS enquiry is **the 

ecientlfic method,** Scientists^ however^ generally reject this tenn^ insisting 

that there is no one scientific method but rather a large number of methods 

involving enquiry processes occurring in different combinations and sequences, 

llie approach used In Science * A Process Approach (SAPA)^ an elementary ^ ^ 

science curriculum developed by the American Association for the Advancement 

of Science^ illustrates this focus on enquiry processes rather than just one 

problem^solving model, These processes are taught; observing^ classifying^ 

using numbers^ measuring^ using space/time relationships^ consnunicating^ 

predicting^ inferring^ defining operationally^ formula-t;ing hy!)otheses^ 

interpreting data^ controlling variables^ and experimenting, 

Crutchfield and Covington^ whose Productive ^Qilnking Program was described 

under Objective 5 of ^this unit^ list the following **broad strategies of 

productive problem solving**: 

Pommlating and clarifying the essentials of the problem 

Laying ou-^ and following an orderly plan of attack on the problem 

Maximising the number and variety of ideas^ including unusual ones 

Systematically exploring for ideas by first listing main ideas and then 
searching for the particular ideas v^>iich stem from each of them 

KeC'ping an open mind by refraining fl*om jumping to conclusions about the 
correctness of ideas until sufficient data are available to test them 

Attending to facts and seeking new facts as needed to evaluate hypotheses 
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(drying to look at the problem in a new and different way when blocked 
at a •*dead-end#" 

A valuable sourcebook on enquiry models is Models of Teaching by Bruce 
Joyce and Marsha Uieil (Bnglewood Cliffs, Hew Jerseyt Prentice-Hall , 1972)* 
Chapter k of that work describes a model for enquiry in the social studies 
developed by Massialas and Cox* Chapter 7 describes the apEwc^oach to teaching 
inductive thinking developed by Hilda Taba* Chapter 8 presents the "inquiry 
training model" developed by J, Richard Suchman* Chapter 9 presents the 
model of enquiry employed in the Biological Sciences Curriculum Study that 
produced an enquiry^f ocused secondary biology curriculum* 

Hie following analysis of enquiry in the social sciences ty Grannis 
illustrates dramatically how different "levels of thinking'* in the process of 
enquiry can occur in different orders* 
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The Process of Inquiry in the Social Sciences 

Joseph Grannis 

(from the Social Studies Curriculum Guide of the 
Frankltn and Estabrook Schools in Lexington, 
Massachusetts.) 



The curr1cuU«n stejus In part from our Ideas about the process of 
ttiqutry tn the social sciences. One way of interpreting this is in terms 
of various levels of thinktng that are Involved in the social sciences. 
ICe can specify six levels of thinking as follows: 

a. Principles of validity and reliability, or theory of knowle^Jge. 

b. Basic substantive assumptions and questions. 

c. Concepts. 

d. Generalizations and hypotheses. 

e. Specific inferences and predictions. 

f. Facts and data. 

In order to Illustrate the application of these different levels, let 
us analyze the following description of thinking in a fifth grade class, 
where the pupils were studying the geography of the North Central States. 



Xe h1t_upon the happy Idea of presenting this chunk, of geography not 
as of knowns, but as a set of unknowns. One class was presented 

blank maps, containing only tracings of the rivers and lakes of the 
area as well as the natural resources. They were asked as a first 
exercise to indicate where the principal cities would be located, where 
the railroads, and where the main highways. Books and maps were not 
permitted and "looking up the facts" was cast in a sinful light. Upon 
completing this exercise, a class discussion was begun In which the 
children attempted to justify why the major city would be here, a 
large city there, a railroad on this line, etc. 

The discussion was a hot one. After an hour, and much pleading, 
permission was given to consuU the rolled up wall map. I will never 
forget one young student, as he pointed his finger at the foot of Lake 
Michigan, shouting, "Yiple, Chicago is at the end of the pointing-down 
lake." And another replying, "Well, OK: but Chicago's no good for 
the rivers and It should be here where there is a big city (St. Louis).'* 
These children were thinking, and learning was an instrument for 
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checking and improving the process. To at least a half dozen children 
in the class it is not a matter of indifference that no big city is • 
to be found at the junction of Lake Huron, Lake Michigan* and Lake 
Ontario. They were slightly shaken up transportation theorists when 
the facts were in.* 

The context of this inquiry was the geography of the North Central 
States. The children were reacting to the data (f J of the blank maps with 
hypotheses (d) about the relationships between cities, rivers, and so forth. 
Th^ got these hypotheses by combining their concepts (c) to yield implicit 
general izattons that seemed to be appropriate for this occasion. (This is . 
a crucial point. We do not ordinartly carry finished sentences in our heads 
but rather, we construct them ^s they are needed. Although it is often 
claimed that we **remember*' generalizations better than facts, this is not 
quite accurate. The rolling stock of our thinking is more likely to be a 
network of concepts, together with a carefully nurtured capacity for con- 
verting these into generalizations as the occasion demands.) The children 
tested their hypotheses by making predictions (e) about where cities etc. 
were to be found in the North Central States. When the wall map was consulted, 
i*e. , when **t;.e facts were in" (f ) , the children confirmed or rejected their 
predictions and hypotheses according to principles which they had developed 
for deciding in what ways a proposition was to be considered true (a). 
Finally, there was an assumption (b) that "transponation theoiy" was a 
legitimate v/ay of approaching the context, instead of, say> historical 
accidents or some other approach. Of course, the inquiry need not stop 
here. The children probably went on to consider other hypotheses that 
might help to account for the predictions^ that went wrong (or right), and 
thus the process continues. 

There are several general points that we ought to make about this. 
0) All six levels are implicitly involved in social studies thinking at 
any time, although our thoughts may be focused explicitly on one or more 
levels at a given moffient. (2) The emphasis of our thinking moves between 
the various levels, so that at one time a person might be concentrating 
explicitly on "the facts,** at another time on various hypotheses, etc. 
There is no set order of proceeding from one level to the next . Sometimes 
we move from a more theoretical to a more factual emphasis, at other times 
we move in the opposite direction. (3) It is not necessary for one to 
label his thinking at each level as it occurs, i.e., to call every prediction 
**a prediction," every generalization '*a generalization," and so forth. 
Intuitive thinking is often more fruitful , and more enjoyable* at certin 
stages of inquiiy; furthermore, we do not yet know how early in his develop- 
ment a child can actually be aware of different levels in his thinking. 
On the other hand, one should eventually develop a capacity for f;pecifying 
the process of his thought, in order to gain greater control over it. 



* Jerome S. Bruner, Learning and Thinking. Harx ^rd Educational Review . 
Vol. 29, #3, Suniner 1959, pp. 134-192. 
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Objective 5, Analyze and assess provisions for enqpiry in written 
descriptions of curricula^ using an enquiry checklist. 



An lingportant competency needed by school leaders vrtio are responsible for . 
curriculum iioprovement is tbat of analyzing and assessing different cxuricula 
in terms of hWf and to what degree^ they are designed to teach enquiry. 

In examining a cinrlculvm for features involving teaching students 
enquiry^ you should seek answers to the following questions that are included 
in the checklist used in this unit to assess curricula in terms of enquiry* 

1. What emphasis does the curriculum place on teaching students ideas 
rather than facts? 

An entjuirer deals mainly with ideas. Pacts are important only as 
evidence related to ideas (principles*^ conclusions^ coDq)arisons^ 
interpretations^ etc.). ^ 

2. What emphasis does the cxtrriculum place on teaching students the methods 
of enquiry used by scholars or scientists in the subject area ? 

An inoportant way to gain an understanding of a subject is to learn how 
new knowledge of that subject is gained by specialists in studying it. 

5. What emphasis does the curriculum place on teaching students to make 
hypotheses about phenomena ? 

A critical step in problem solving is that of selecting or creating one 
or more hypotheses (or approaches) that could provide a solution. 

4. What einphasis does the curriculum place on teaching students to test 
their hypotheses (or plans) ? 

Once hypotheses have been stated^ or plans made^ the next step in 
problem solving is that of tryout through examining evidence^ through 
conducting inve^vtigationi or through ingplementing a plan of action. 

5. What erophasrts does the curriculum place on students* discovery of 
principles or rules ? 

One important feature of "discovery** teaching is having students seek 
the principle or rule applying to a set of data (as in the case of 
the math sequence beginning 2 - 5 l4)* 

6. What emphasis does the curriculum place on havin>i students conduct 
individual or group enquiry (problem*solving) pro.jects ? 

Tti& project method obviously is a key approach to teaching enquiry* 
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Ideally, you *fcmld have the full curriculum in front of you when you 
examine it for enquiry* Since this is not practical as you study this unit, 
you are given brief descriptions of curricula to offer you practice in 
analyzing curricula in terms of their provisions for enquiry* 

Exercise 4 presents you with descriptions of two curricula in elementary 
aocial studies* niese cia^rlcula have been selected to offer a sharp contrast 
between the ''traditional** approach to teaching social studies and the newer 
approach emphasizing enquiry* You will have no trouble Identifying ^ich is 
which* Since the relatively traditional curriculum is I5 years old and doubt- 
less has been removed from its publisher's inventory, its name has been disguised 
and its publisher is not mentioned* 

Yoiir task in Ebcercise 4 is to study the two descriptions and to fill out 
the Worksheet for each* Exercise ^ and its Worksheet are for Ihe States of Our 
^Tnion textbook* Exercise 4B is for the Social Science Laboratorr Units * In 
assessing a ciirricttlum for enquiry, do not expect It to emphasize all six of the 
feattires of enquiry instruction listed on the preceding page* 

When you conjplete the two parts of ftcercise 4, you will find the Answer Keys 
iimiediately following the materials for that exercise* 

After you check your woric on Exercise 4, you shotild continue by doing 
Exercise ^ that calls upon you to examine one of the three additional curricula 
for which descriptions ai*e presented following the Answer Keys to Exercise 4* 
In Exercise 5* you choose that one of the three curricula you prefer, fill in its 
name at the top of the Exercise 5 - Worksheet, and complete the Hjrksheet 
following study of the description of the curricula you chose* Ttie three 
curricula are in elementary science, secondary science, and elementary math* 
Answer Keys for each of the three curricula follow the descriptions* 
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Eacercise Curriculum Regcription t 
TOB STATBS OP OUR UNION 
The States in O^r Union is a social studies textbook and ^Peacher's Guide 
for use. in the middle grades of the elementary school* 
Alms 

1* To help middle-graders learn first about the state most iaiportant to them - 
their ownf about the r*egion in which it is located; and about other regions 
of the nation* 

2» To help students get acquainted with the rights and responsibilities of 
citizens in their state* 

3» To help youngsters grow into good citizens* 

Contents 

2he textbook is divided into the following major sections* In Your Statej 
In the Northeast; In the North Centraj. Statcsj In the Southj In the West; 
In Alaska and Hawaii* The f^rst unit contains material on learning to read and 
use maps* TBiere is material on Hie use of reference skills through ^'Learning 
to Find and Use Interesting Pacts*** Bach of the sections focuses on one or more 
basic human activities such as coinparlng and contrasting people and their 
activities in different places, making Judgments and drawing conclusions about 
providing recreation, transportation^ purposes of education^ and conservation in 
the state* Other topics developed are organizing and governing^ creating new 
tools ctnd technique? througn education and indust)?/^ and producing and consuming 
goods and services* 
Ooals and Teaching Strategies 

The authors of the text stress the following goals that fonn coimion threads 
in many of the units t 

1» Knowing and observing rules 

2* Using knowledge of the past to understand the present better and to 
anticipate the future better 

43 



Unit 5 - 40 

3* Appreciating the contributions of others 

4« Showing respect for the flag and appreciating one^s heritage from 
the past 

5* Accepting the democratic ideals and accepting the responaibility for 
perpetuating them 

The teaching strategy for this textbook**based course is exposition by the 
teacher coupled with reading of the text* Exercises at the end of eaoh chapter 
require the student to learn factual info3:*mation ratiier than concepts* Questions 
in the exercis;&s demand ^ recall of facts and definitions of new terms introduced 
in the chapter* Some e^xercises are in the form of joatching beginnings and end- 
ings of sentences* The I'bacher's Guide provides other kinds of activities in 
the form of **projeots" such ds keeping a scrc^pbooik^ reading biographical and 
otiier reference material related to units^ and mapping* 

An exasiple will show how topics are presented* Uie book devotes eight 
pages to a unit^ "Southern Cities*** Hie text presents each city in u descriptive 
manner t 

Baltimore^ ^^ch is almost as old as New Orleans^ was started by a group 
of tobacco planters* Each of these planters had been shippivig his tobacco 
from his own dock* 

^e narrative explains that shipping from a central point would be easier^ 
so a con&amity was set up at the mouth of one of the rivers that flow into 
Chesapeake Bay* Hie text then devotes four paragraphs to the setting of Baltic 
jiK>re* Two of these paragraphs describe pictures illustrating the text* The 
text is highli^ted in bold type by ^Pind Baltimore on your map* Why do you 
think settlers established a town in this location?^ At first this question 
appears to be enquiry-oriented; but in fact the student already has been given 
the answer in the text* 
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The student exercises at the end of the chapter are titled "Organizing 
and Using What You Have Learned*** One section of these exercises is **Using a 
Waterways Map** in which the student answers such (questions est Name five 
ocesia ports* 2* Name five river ports****** Another exercise^ **Descrlbing 
Which is Whicb^'* calls for an explanation of meanings of 12 vocabulary teima 
introduced in the chapter* The student is then to determinet "Which give a 
picture of tile Old South? Which give a picture of the South today?** Still 
another section^ **Katching Beginnings and Sndings** provides tiie following 
instructions to the student^ '*Read the groups of words listed below* Then 
match each beginning with the right ending*** niere are eleven sentences in 
tiiis exercise 4 

Ihe Teacher's Guide section of the book instructs the teacher to call 
attention to the picture of the clipper ship as a form of motivation to intro- 
duce tile chapter* It continues with: **!nien say to the studentst *I>o you 
think tiiis was a river boat or an ocean-going vessel? Read to find out more 
about why this seaport (Baltimore) grew into a large city and^why it is in^ortant 
today** ** 

you WILL PUro the EJCERCISE kA - WORKSHEET ON TtiE NEXT PAGE 
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. EXERCISE 4A - WORKSHEET 

* 

Assessing a Currtculum Descrtption for Engutry 

Direct tons ; After stutjytng the description of the curriculum involved* fill in 
your ratings below and wrHe^dpwn, your reasons for maktng them* Check your 
answers against those offered in the Answer for Exercise 4A* 

CURRICULUM AREA: Social Studies GRADE LEVEL: Middle Elejuentary 

NAME OF CURRICULUM: The States of the Union 

1* Emphasis on teaching ideas rather than facts? H H L None ? 

Basis for your rating : 



2* Emphasis on teaching methods of enquiry used H M ^L None ?_ 

by scientists or scholars in the subject area? 
Basis for your rating : 



3* Emphasis on students making hypotheses? H _H L None ?_ 

Basis for your rating: 



4* Emphasis on students testing hypotheses by M H L None ?_ 

examining evidence or investigating? 
Basis for your rati>)g: 



5* Emphasis on student discovery of principles H H L None ?^ 

or rules? 

Basis for your rating : 



6* Emphasis on students conducting individual or H M L None ?_ 

group enquiry (probl^-solving) projects? 
Basis for your rating : 
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Explanation : The answers given below are not meant to be the only correct 
ones, since they reflect the judgments of the author of this unit* They 
should be helpful to you in checking your answers. 

CURRICULUM AREA: Social Studies GRADE LEVEL: Middle Elementary 

NAME OF.CURRICULUM: The States of the Union 

L v/ None ? 



1* Emphasis on teaching ideas rather than facts? 
Basis for your rating : 

Stress is placed on learning factual information. 



H M 



Emphasis on teaching methods of enquiry used 
by scientists or scholars in the subject area? 
Basis for your rating : 

No mention of this aim. 



H M 



None 



3: Emphasis on students making hypotheses? H_ M L None ^ ?_ 

Basis for your rating : 

No mention of this aim, 

4* Emphasis on students testing hypotheses by H M L None ^ ? 

examining evidence or Investigating? 
Basis for your rating : 

This aim is not mentioned* 

5* Emphasis on student discovery of principles H M L None ?_ 

or rules? 

Basis for your rating : 

Principles, such as related to the location of cities, are told 
the student. 

6. Emphasis on students conducting individual or H M L ^ None ?_ 

group enquiry (problem-solving) projects? 
Basis for your rating : 

Projects mentioned are not true enquiry activities; e,g., keeping a 
scrapbnok, mapping* _ 

4/ 
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Exercise 4B Curriculum Description : 
SOCIAL SCIENCE UBORATORY UNITS 

The Social Science Laboratory Units, a program for Grades 4> 5> and 6> 
were developed by Ronald Lippitt, Robert Fox, and Lucille Schaible of the 
University of Michigan as a cooperative research project with Science Research 
Associates (SRA) in Chicago. 

PURPOSES : The two min aims of this program are: 

1.. to help students develop the intellectual tools associated with the 
role'of a social scientist in his investigation into the causes and 
effects of human behavior 

2. to develop skills of value inquiry, allowing the students to understand 
why they hold their values and why others hold different values 

The implication recurs throughout the materials that students can 

develop a positive attitude toward inquliy as a method for recognizing and 

solving human behavior problems. There Is a great deal of emphasis throughout 

these units on the necessity of learning how to receive and respond to 

information about behavior of people. 

CONTENT : The curriculum consists of seven units, as follows: Learning to 
Use Social Science, Discovering Differences, Friendly and Unfriendly Behavior, 
Being and Becoming, Individuals and Groups, Deciding and Doing, and Influencing 
Each Other. The content is drawn from social psjrchology. The classroom is 
■ the laboratory* Pupils observe samples of human behavior - a friendly act, a 
misunderstanding , perhaps a fight. They search for reasons why. Th^ 
discuss their feelings. Th^ explore their values. Children take turns 
playing different roles as one W5iy of learning about others* feelings. 

TSe first unit. Learning to Use Social Science, sets the stage for 
thft later units. This unit is a prerequtslte because it presents the 
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methodology. Here children become acquainted with the social scientist, 
his work, and his methods. What does the social scientist study? The 
behavior or people. How? By observing people and asking them questions. 
Because he is a scientist, he constantly strives to be objective about 
what he has observed. He tries to establish the causes and effects of 
certain behavioral interactions. He conducts experiments to test his 
theories. He makes predictions based on the information he has collected. 
Pupils will follow much the same procedures in their Investigations. Th^ 
win learn how to approach the study of behavior as scientists would. 

Instruments for data collection are provided in Project Books. Pupils 
use interviews, questionnaires, and observation guides to gather infor- 
mation. Later, they tabulate and analyze the data collected. What did 
th^ discover? They attempt to make generalizations. Thus they might 
discover that frustration leads to aggression, that is, when a person is 
constantly blocked he tends to act in unfriendly ways. 

GOALS AND TEACHING STRATEGIES : The elementary school child is introduced 
to the social sciences: 

1. to give him some understanding of behavior that has been discovered 
through the use of social science methods 

2. to help him relate these understandings to the world in which he 
lives 

3. to learn the scientific methodology of studying human phenomena 
as applied to human interaction 

4. to translate and interpret raw data from observation 

5. to extrapolate knowledge gained from one situation toward applicati 
In other situations at an elementary level 
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A large part of the program ts geared to study of differences in 
cultural, age, ethntc, and sexual factors as being causal in differing 
behavior. The knowledge about human behavtor Is structured only after 
students have engaged fn numerous observations within their classrooms. 
Even tNen, the structure ts qutte loose* Very little exposition is used* 
Many class and group discussions are proposed In the course* Question- 
asking is done by teacher and by students* Role-playtng and group dis- 
cussions are the chief types of student-student Interaction. 

In the classroom, pupils are first given a sample of behavior to 
observe* The sample could be an episode on a record; a skit that Is 
role^^played In class; a story to read In the Resource Book* The behavior 
specimen could be a friendly act, a fight, or a conflict of some kind. 
All are designed to ^trigger their curiosity* 

The teacher Initiates a discussion about the behavior by asking, 
"What actually happened? Why do you think so?*' She urges children to 
describe the event and make Inferences about the causes* '^W11l It happen 
again that way? Why?" The teacher asks children to make a value judgment 
ubout the behavior, "Was it a good thing for those people to behave that 
w^? How would you change the story to make the ending different?" 

With the teacher's help children learn to phrase their questions into 
those that can be answered by scientific investigation. For example ths 
question, "How come Bud always acts so mean?" eventually becomes the broad 
Inquiry, "What causes unfriendly behavior?" Now, data can be collected* 
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EXERCISE 4B - WORKSHEET 

Assessing a Curriculum Descrtpttoa for Egqufry 

Directions: After stuc(ying the description of the curriculum involved, fill in 
your rattngs below and write down your reasons for making them* Check your 
answers against those offered in the Answer Key for Exercise 4B* 

CURRICULUM AREA: Social Studies GRADE LEVEL: Grades 4-6 

NAME OF CURRICULUM: Social Science Laboratory Units 

1* Emphasis on teaching ideas rather than facts? H M ^ ^ L None ? 

Basis for your rating : 



2* Emphasis on teaching methods of enquiry used H_ M L None_ 

by scientists or scholars in the subject area? 
Basis for your rating : 



3* Emphasis on students making hypotheses? H M L None_ 

Basis for your rating : 



4* Emphasis on students testing hypotheses by H M L None_ 

examining evidence or investigating? 
Basis for your rating : 



5* Emphasis on student discovery of principles H M L None_ 

or rules? 

Basis for your rating : 



6* Emphasis on students conducting individual or H M L None_ 

group enquiry (problem-solving) projects? 
Basis for your rating : 
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EXERCISE 4B - ANSWER KEY^ 

Assessing a Curriculum Description for Enquiry 

Explanation : The answers given below are not meant to be the only correct 
ones, since they reflect the judgments of the author of this unit. They 
should be helpful to you In checking your answers* 

CURRICULUM AREA: Social Studies GRADE LEVEL: Middle 

NAME OF CURRICULUM: Social Science Laboratory Units 

1* Emphasis on teaching Ideas rather than facts? H ^ M L 

Basis for your rating : 

There Is strong emphasis on testing Ideas rather than 
learning facts- 

2* Emphasis on teaching methods of enquiry used 
by scientists or scholars In the subject area? 
Basis for your rating : 

This Is the topic of the first unit* 



3* Emphasis on students making hypotheses? H M L None 

Basis for your rating : 

Students search for reasons to explain observations. 

4. Emphasis on students testing hypotheses by 
examining evidence or Investigating? 
Basis for your rating ; 

Students gather data to test hypotheses* 



El ementary 
None ? 



H ^ M 



None 



H ^ H L None ? 



5* Emphasis on student discovery of principles H_y^ M L None 

or rules? 

Basis for your rating : 

Students make generalizations such as frustration leads to 
agression* 

6* Emphasis on students conducting individual or H M L None 

group enquiry (prcblem-solving) projects? 
Basis for your rating : 

Students use project guides to conduct investigations* 
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Exerctse 5 Currtculum Descrtptton : 

SCIENCE*-A PROCESS APPROACH 
Sctence--A Process Approach is a sequential elementary science 
currtculum fC-6 (grades 7,8 tn developnient) developed by the American 
Association for the Advancement of Science (AAAS) and based on learning 
theory as presented by Robert Gagne. The Project Director was John R. 
Kayor of the AAAS staff. 

PURPOSE : The aim of the Commission in creating the program was to develop 
a comprehensive elementary sequence, including experimental laboratory 
exercises, that focused primarily on ways of developing basic skills in 
the processes of science. In addition, it was to be designed to make 
possible particular achievements in the processes of science which could 
be related to individual developntent in the knowledge of science and its 
methodology. Another major purptfse is to teach facts in^ relation to the 
procedures of scientific inquiry through basic skills such as observing, 
measuring^ predicting, defining operationally, inferring, classifying, etc. 

COHTErff: The actual content is secondary in importance to the following 

processes emphasized in this curriculum: 

Observing * Identifying objects rnd object properties, changes in 
physical systems, controlled observations, ordering a series of 
observations. 

Classifying : Classifications of physical and biological systems* 
multi-stage classifications, coding, tabulation. 

Using Nuiribers : Identifying sets and their members, ordering, counting* 
adding, multiplying, dividing, finding averages, using decimals, and 
powers of ten. 

Measuring: Identtfi cation and ordering of lengths, demonstration of 
rules for measurement of length, area, volume, weight* temperature* 
force, and speed. 
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Using Spsce/Tf me Relationships : Identification of shapes^ movement 
and direction^ rules for straight and curved paths » changes in 
position^ and finding of linear and angular speeds* 

Conimunicatinq : Bar graph descriptions of simple events^ describing 
plysical objects and systems » construction of graphs and diagrams 
for observed results of tests. 

Rredictinp : Interpolation and extrapolation in graphic data* 
formation of w^s of testing procedures^ 

Inferring : Inferencing for observations of physical and biological 
phenomena^ construction of situations to test inferences drawn from 
hypotheses. 

Defining Operationally : Distinguishing between operational and non- 
operational definitions* constructing operational definitions in new 
problems. 

Formulating Hypotheses : Distinguishing hypotheses from inferences* 
observations* and predictions; constructing and testing hypotheses. 

Interpreting Data : Describing graphic data and' inferences based upon 
them> constructing equations to represent data, relating data to 
hypotheses, generalizing from experimental findings. 

Controlling Variables : Identifying manipulated and responding (in- 
dependent and dependent) rariables in a demonstration of an experiment, 
conducting an experiment* identifying the variables and describing 
how variables are controlled. 

Experimenting : Reiterating the sequence for controlling variables* 
interpreting accounts of scientific experiments* stating problems* 
constructing hypotheses* and carrying out experimental procedures. 



GOALS AND TEACHING STRATEGIES : The process skills (described in "CONTENr* 
of this abstract)form the core of Science—A Prccess Approach and through 
them the child becomes highly involved in using the processes of science 
in becoming an active investigator. The use of laboratory techniques— 
especially the experiment deserves special attention. The experiment is 
the sharpest tool of science and in devising an experiment the child 
exercises his ability to pose a question* to consider possible answers* 
to select appropriate instruments* to make measurements* and to be aware 
of the sources of error* No textbook Is provided with this program. Most 
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of the reading maitertEils. Are. provided for the teacher to dtrect inquiryt^ 
oriented sesstons wtth the students* Reither than residing about science, 
tn this curriculum cbtldren leeirn about sctence through the use of their 
senses, mental Involvement, and dtrect mantpuleitton of tfitngs tn their 
tmmedtate envtroranent. 

The assumptton of Science—A Process Approeich ts theit sctence is much 
more than a collection of facts, and that children will benefit from 
experience that will enable them to accjutre the use of certain processes 
that are essential for the learning of science^ A basic belief is that 
the scientific approach to gaining knowledge of man's world has a 
fundamental importance In the general education of every child. 
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Exercige 5 Curriculum Description : 

BSOLOaiCAL SCIENCES CUHRICULUM STUCQf 

(National Science Foundation* Course and Curriculum Improvement Projects * 
Washington^ D*C*: U*S# Government Printing Office^ 1970, ?*17*^ 

A special handbook for teachers discaws the alms 
philosophy, and methods of the BSCS and also pre 
sents a set o( Invitations to Enquiry, prepared discus 



BIOLOGICAL SCIENCES CURRICULUM STUDY 
(BSCS). Wiiliam V. Mayer, Univeisily of Colorado, 
P.O. Box 930, Boulder, Colo- 80302- (Grantee: Ameri- 
can Institute of Biological Sciences, *3900 Wisconsin 
Ave., N,W., Washington, D.C 20016 (19S9-I962); 
Univenity of Colorado, Boulder, Colo. 80302.) 
(196M969) 

The BSCS was established for the improvement of 
biological education at all levels. Its initial concentra^ 
tion has been on programs for secondary school 
biology, including texts, laboratory materials, pro- 
grammed materials, research problems, films and slides 
for students of diverse abilities from below average to 
gifted in grades 10^£2,as well as materials for teachers 
and administrators. The stress is placed upon teaching 
imjor principles of biology in depth with spedat 
emphasis on investigative laboratory work and the 
teadiing of science as inquiry. BSCS policy is deter- 
mined by an elected Steering Committee of biologists, 
educators and administrators, meeting annually or 
sen^-annually^ and an Executive Committee meeting as 
required. The content for each major program is re- 
viewed by a special committee of persons welt qualified 
in the particular fteld. 

Three venions of a modem high school course m 
biology are now available for use in the tenth grade. 
Although approximately 70 percent of the content Ss 
common lo all three versions, each one approaches Uie 
sludy of biology from a distincti ve point of view. B/- 
olo0cal Science: Moiecuiez to Man (Blue Venion) uses 
a molecular-btochcmical-evolutionary approach; Ilf^h 

■ Schooi Bfoiogy: BSCS Green Version, an ecological- 

■ evolution^^ry approach; Biological Science: An Inquiry 
Into Life (Yellow Version)^ a cellular-biochemical- 
evolutionary approach. These three courses are equiva^ 
lent in depth ot content and designed for students of 

t average and above-average ability. Each version in- 
' dudes a text» laboratory materials, teachers' manual, 
' quarterly tests and a comprehensive fmal examination. 

BSCS laboratory Moclcs provide six-week programs 
of concentrated investigation suitable for regular 
f classes, and cover a wide range of areas^ including 
I development, ecology, behavior, genetics, and metabo- 
' lism. A book describing many items of home-made, 
^ relatively inexpensive equipment and simplified labora- 
' tory techniques has also been produced. 



sions on selected biological problenis designed to bring 
oiit aspects of scientific methods and philosophy. 

For academicaBy unsuccessful students the BSCS 
has prepared a set of materials under the ttile of Bio- 
logfcal Science: PattemKmd Processes, ifcese materbls 
have been successful with students who have difficul* 
ties with regular classroom materials. This program 
includes a sequence of varied student materials and a 
comprehertsive teadier's edition* 

For very capable students the BSCS has published a 
scries cf four volumes containing a total of 160 
selected investie;itions they might wish to undertake- 
The Biological Sciences Curriculum Study has also 
prepared a second coune in biology emphasizing ex* 
perimentation and the processes of science. This 
volume Is a non-repetitive work^ depending on ihe 
student's prior knowledge of biology but not recapitu- 
lating it. It consists of a text and a detailed teacher's 
edition. 

Other aitls for students include a series of pro- 
grammed materials on such topics as population 
genetics, DNA, hi/man reproduction, and energy rela- 
tionships, a series of pamphlets on special topics in 
biology V - sequence of inquiry slides that can be pro- 
jected in <fayiight upon a. blackboard and the image 
marked upon by student 5nd teacher in carrying 
thr^agh tiic inquiry, and a series of 40 Sxn^e Topic 
Inquiry FQms^ which serve as data sources for investi- 
gating a specific biological problem. 

For information purposes the BSCS produces a 
Mfwj/^wr available free upon request^a Bulletin Series 
concerned with special aspects of biological education, 
a Special Publiation Series dealing with teacher Prep- 
aration » teacher training films and an information ftlm 
circulated ui>on request to those interested in the pro- 
grams of the BSCS. 

For a current listing of BSCS materials and their 
sources write directly to the project director. BSCS 
International p/cws Notei provides information on 
BSCS materials that have been translated into lan- 
guages other ihan English > 

Further information is available from the project 
w director. 
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What 1$ the background of the BSCS matenals? Who 
prepaid them? Under what $pon$orsh1[i was the work 
undertaken? 

In the BSCS was organized by the Education Com- 
mittee of the American Institute of Biological Sciences 
(AlBS) \^1th a membership ofunore than 85.000 biologists. 
The BSCS function u-as **to seek if\Q improvement of hlology 
education," rinitlaf major support for the BSCS has eome 
,from National Science Foundation grants. Other grants such 
as those from the Ford Foundation. USOE, Rockefeller 
Foundation, and the Asia Foundation have assisted BSCS 
acliviiics. Fiscal responsihility for the BSCS was assumed by 
the University of Colorado In 1963. and in 1967 the Uni- 
versity assumed hoth general adm1nistrati\-e and fiscal spon- 
rship of l&SCS hy establishing 'he Biological Sciences 
Curriculum Study Center at the Onix^rsity of Colorado, 

General policy for the BSCS is estahflshed by a 20- 
member Steering Committee, uhich Includef both profes- 
tsional biologists and educators ai the college and secondary* 
level The Chairman of the Executi\-e and Steering Commit* 
tees IS Dr. Arnold B. Grohman, Dean of Rutgers College^ 
'Rutgers University, The Director is Df, William V. Ma^vir* 
University of Colorado. Boulder, 

The BSCS originally developed three parallel sets of 
course materials for high school biology: Biotogicat Science: 
'Moiccidcs TO Afatt (Blue Version)- fitgh School Diohp\ 
BSCS Gnffn Version, and Biologicol Science: An Inquiry 
Into Life (Yellow Version). These were prepared hy teams 
of wrt(ers worki.ig at SUmnicr Writing Conferei:ccs during 
three successive \"car^ — 1960. i9i>l. and 1962. Eaeh version 
eonsists of text, lahoralory materiah. and appropriate teach^ 
er's manuals. }n the years follouing e.ich of ihe first two 
jsummerj' work, the materials were u'idely tested and r^* 
jxiewed to Cive feedback for the succeeding rewriting. 
Waiting teams were made tip of research hiolog'sts and high 
3Choof hiofogy tenchers- 

fn addition to the initial three ''ersions of the high school 
hioiogy /ext. the BSCS suhscquentty produced Biolof'tcol 
Scieoce: Patterns ami Proccurs, a fOth-grade hook for the 
academically \lns\lccess^ll: Bityio^ical Science: itucrocrion of 
Expcritnentt aud Itieat, a' non-repctitivc second course; a 
set of s1x-\^cek Laboratory Blocks dealing with spccifie 
topics in biology: a programmed sequence of filmed inquiries 
f Sir^le Topic Films: a four-volume sot of Research Proh- 
ts in Biiiio}*\' for the superior student: and a series of 



Pamphlets on biological topics. 

For the teacher BSCS has developed Ihe Diolox^y Teach- 
er^ Handbooks a series of Bulletins on biological education; 
Special Publications dealing with Implementation of the 
BSCS program: the BSCS NEWSLETTER, an informa- 
tional pithllcatton sent free on request to those Interested in 
BSCS niaterials: Achievement Tests for eaeh of the versions* 
Di'olo^ieol Scienee: Interaction of Experiments and ideas, 
and Bloiofiicoi Science' Patterns and Proce^es, as well as a 
Processes of Setcnce Test (POST) that can be used as a pre- 
and post-test, and Comprehensive Finals for eaeh of the 
three versions of lOth-grade hiologv, Thi^ BSCS materials 
constitute a Hcxible program from which the teacher may 
select that portion which hest suits his ability and interest 
In achicv'tng his goals. The availability of these projects of 
the BSCS Is delineated at the end of this publication. Other 
materials eurrcntJy in the development stage will be an- 
nounced In the NEWSLETTER as they are ready for use. 

What are the alms and objectives of the 8SCS pfogfdm? 

The original charge to the BSCS was the impro\'ement of 
biological edtieatlon at all levels. As it was impossible to 
Implement stich a broad charge effectively, the Initial deci- 
sion was to provide teachers with materials that properly 
reflect both the eontent and methodolog>' of biolog>* as a 
20th century seienee and to cooeentrate thi« effort at the 
point in American education where the bulk of students are 
involved in the cotirse in biology, chiefly the tenth grade of 
seeondary school. To do this, the BSCS found it necessary 
\0 prepare introductory high school biology eottrses. suitable 
for wide use in the oxero^i^e high school with axerai^ classes, 
to gi\'e students a basJe understanding of science and of 
scientific processes: and In so doing, to hutid scientific 
literacy to aid in the preparation of the student for respon- 
sible adult citi7eDshipL The primary objective is to teach 
scienee as a way of thinking — as a methoil of Ticking 
answers. To accomplish this, underlying concepts and on- 
derst.ipdings are stressed. Student work is eentcred in the 
laboratory, where real prohfems arc explored, Opcn^nded 
expcnn\ents and other materials are \ised as medi? for con- 
veying an underua^djng of scienee. Through emphasis on 
basic concepts and the illustratron of such concepts in varied 
ways, the sMdent is given practice in an.iUiing data, draw- 
ing conclusions, sceUng relationships from gcneraliiiitfOns* 
and in finding his Own answers. 

r 



57 



I 

I 

1 

I How. do BSCS Biology matendls differ from other materials 
I available for this grade level? what is the {ustification for 
1 sueh differanees? 

BSCS Biology differs from conventional treatments in 
several ways: 

Firsts all three versions have significant unifying threads. 
I This Unity arises from the agreement of thost couctrned 
\ with BSCS Biology that nine basic emphases should be 
\^-oven Jn and through eaeh of the three versions. These ;>rc: 

Change of IWing things through ttme--<volutiOn 

Diversity of type and tinity of pattern of Uving things 
' Genetic continuity of !)fe 

Complementarity of strueture and function 

Biologreat roots of behavior 

Complementarity of organisms and environment 

Regulation and homeostasis: the maintenance of life in 
the face of change 

Science as inqutry 

Jnielleetual history of biological eoncepts 
Second^ \i is a general high school program that has re- 
sulted from a genuine eooperative approaeh among teams 
of researeh biologists, high school biolofly teachers, seienee 
educator^ and other comfibuting specialists. It represents 
not a revision of old thinking in high school biology^ but 
' rathct' a completely new itari based on the most up*to-date 
. information in the field of biology. For example* where 
traditional texts primarily emphasized classical systematies 
and morphology, the organ and tissue level la biology^ vo- 
cabulary, and role memorization of isolated facts^ the BSCS 
versions place greater emphasis n other levels of biologieal 
organizatiom attempt a bab.:e in subject matter/ de- 
emphasize vocabulary as such^ emphasize the scientific 
process acid the eoneepts and principles of biological science. 

Thtrdt BSCS Biology puts a greater stress on experimental 
laboratory work than did traditional texts. Teaehers using 
, BSCS materials report spending more than double the time 
' of the dass in the laborator>' than they had done previously 
^ ^*\{\\ traditional materials. Furthermore^ the tradili-rn J illus- 
trative type of laboratory exereise is de-emphasized and 
stress is given to investigative exercises whieh introduce the 
student to the inquiring processes of science. 
Votmlu biology is used as a vehicle whereby students be- 
; eome acquainted with both science and seientific processes. 
; By extensive, but not exelusive use of inquiry^ students are 
t encouraged to observe, hvpothesize. experiment, gather data. 
' ana1>'ze and draw eonelusions. This approach eneourages 
the student to synthesize previously apparently unrelated 
facts and to develop gcneraiizations through independent 
stttdy and thought. 

It Is the eon^idered opinion of the producers of BSCS 
materials thai unifying threads or themes as the structure 
for the high school biology course, as well as the different 
emphasis in tenns of biological levels, more adequately re* 
fieet modern hidogy than did former approaches, even 
though excellent teachers jn isolated sitnations had beeu 
Inching Atong these lines with considerable success for 
years* despite lack of proper classroom materials. 

The inquiry emphasis encourages critical attitudes and 
the employment of logical processes jn the solution of proh* 
lems. It places more of the learning responsibility upon thtf 
student and frees the teacher to work with stt.dents rather 
than lecturing to them. 
The central position of the labo/alory refleas the convie- 
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tion that a student comes to understand science through 
participating in science* rather than by serving as a by* 
stander who Only reads about science, watches demonstra*- 
tions* or routinely follows patlcrned expository work out* 
lines. 

Has BSCS High School Biology resulted in a national 
curriculum? 

No. The BSCS materials are availahle to schools along 
with the more than two dozen other high school biology 
books. Individual schools and school systems arc free to 
select from among the competing texts, which include the 
BSCS Biology hooks. The aim of'the BSCS ts not to ^'scH" 
books, but to provide models — to educators, publishcrSt text* 
book writers — of what competent research biologistSy high 
school biology teachers, psychologists, and other specialists 
think are good u'ays of teaching general biology at the high 
school le\-tl. Other writers have prepared their own male* 
rials after reviev^ing the BSCS hooks and the entire area has 
been accordingly enriched. 

By introducing additional materials. BSCS has had the 
effect of reducing the possibilities of a national curriculum 
by lessening teacher dependence upon the two books whieh 
were used in the majority of high schools in the United 
States prior to I960. 

What is the difference between the three BSCS versions? 

Biology as a field of knowledge can be thought of as a 
three-dimensional strueture: 
The levels of biological organization constitute one dimen* 
sion. 

The organizing conceptual schemes (BSCS themes) coo* 
stitute a second dimension. 

Kinds of organisms used for illustrative purposes consti- 
tute a tbir<l dimension. 

Biological inquiry^ as a method of obtaining knowledge* 
pervades the ^^hole structure. When bioloeiy is conceived of 
In this vk^ay^ specific facts and principles hecomu meaningful 
as they are related to these dimensions. Without so relating 
them^ specific facts and principles represent isolated clusters 
or bits of information; by so relaiing them, these bits be- 
come a pan of an organized intellectual structure^ 

This does not mean that there is only one wfty of under* 
standing hiology as a field of knowledge; On the contrary^ 
biology at ihe present time allows for a variety of views as 
to how its parts are interrelated For example some biolo* 
gists think of moTccttlar biology as the fundamental area of 
biology upon ^\'hich all other biological knowledge is based 
— that biochemistry is fundamental to an understanding of 
the evolution of living organisms. Others consider that re* 
production, devclopinent. and evolution are the areas which 
deserve the major emphasis. Still other biologists consider 
the ecologic:il and behavioral aspects of primary importance 
an<l feel that problems relating to the human species in the 
biosphere are the moj^t appropriate for study by future 
citizens. These threc^ of the many possilile ways of studying 
biology, are the basic approaches in Diohf>Scat Science: 
hioUcules to Afan <Blue Version). Biological Science: An 
Inquiry Into Life (Yellow Version), and High School Biol- 
ogy. BSCS Green l^ermyn. respect i\'ely. 

These, then, are three partictilar interpretations of the 
relationships among the parts of biology. The threeKljincn- 
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• Atonal structure presented abcvc provitics a general frame* 
.work within which (his variety of specific views is possible. 
'It docs not prejudice one or another particular view^ rather 
'ft provides a framewor); within which this variety of par- 
ticular views can better be understood. 

The three approaches used in the versions of BSCS Bi- 
olo^ are all valid. There is no indication that any one 
version is more suited to a rural or an urban setting to a 
more or less sophisticated student body, nor to a more or 
-less well-prepared teacher. The choice among the versions 
■ts best made by the teacher, based on hts own background 
'and interests, and on the assessment of the students* back- 
ground and interest in the particular milieu in which they 
.work. 

i What other BSCS materials are available for use? What 
supplemental malefiats are available for the student? 

) Student materials for each version include both text and 
jiaborator)' experiments. These may be hound together or 
jseparately. The books are available only in sets including 
'both lab and text, since both volumes are required for an 
'integrated and balanced presentation of BSCS Biology. 

A second course in high school biology entitled Biohgicai 
Sdcnce: Interaaiop of ExpcKfmcnts and Ideas has been 
prepared. 

Special material designed for the academically unsuccess- 
iful student is available as Biohgkal Science: Pctrerns and 
t Processes. 

There is a series of six-\v'eek Laboratory Block units 
available. Any one of these bJocks may be used to supple- 

• ment any of the courses of BSCS Biology. Each block is 
centered around one area of biology, and through the }abo^ 
ratory cTiperiences therein, the student can gain a deep 
insight into the processes of scientific inquiry. 

Other supplemental materials for use by students indude: 
The BSCS Pamphlet Series of twenty^four pamphlets, with 
'Others projected; and four volumes of Hestarch Problems in 
Biology, a scries of research prospectuses which may be 
ttsed by the individual superior student as an ou1*of-c1ass. 
long-range research aaiviiy. 

A series of 40 Single Topic lnqulr>' Films is available and 
may be used in conneaion with BSCS Biology. This series 
consists of short, silent films that provide data for developing 
specific concepts found »n BSCS Biology. The films are de- 
signed as inquiries into biological problems, with Teacher's 
Guides for directing the inquiry. 

; A new visual device for developing inquiry skills has been 
ideveloped with Guidance Associates, it consists of a se- 
quence of slides designed for daylight hiaekboard projeaion 
that involve students m the inquiry process by presenting 
selected observ;itions and data which the student is required 
to interpret before proceeding ftirther. 

The wide array of BSCS instructional materials available 
for student use allows the teacher niaTiimal flCTiibHity of 
curriculum design to provide for almost every interest and 
ahiiity group and to u^ to best advantage the specific 
teaching situation in which pupils and teacher operate. 

What materials are available tor the evaluation of students 
}n BSCS programs? 

^^BOuarterly tests arc available for each verstor^. as well as an 
^^^nd-of-year teU. For the t%H editions, these are available 
' from the publishers concerned. A Procc^ws of Science Test 



(POST) is usable as both a pre- and post^lest for all BSCS 
programs. !n addition, achievement tests are available for 
tile BSCS Second Course — Btohf^ictti Sctftrcc: fnrfraaim of 
Experiments and Ideas and for the program for the academ- 
ically unsuccessful student— ^Wo^ico/'^c/eiic^: Patterns and 
Processes. A book of test items is available for the labora- 
tory blocks — Tests and Teactter's Rcsotirce Book. The.^ 
tests were prepared by the BSCS with the technical assistance 
of a professional testing agency. 

In 1966. the BSCS prepared a sequence of expenmental 
lest items published m booklet form for each of the three 
versions. The approximately 800 questions in each booklet 
were keyed to specific version chapters of the 1963 editions 
and were to be used by teachers where appropriate. The 
booklets wer^.not tests as such but simply collections of 
items from which tests could be produced. The questions 
were primarily concerned with Inquiry skills because rc^ 
search had shown that these were types of questions tcachjrs 
had greatest difftculty in construaing. These booklets were 
widely distributed free of charge to BSCS teachers but have 
not been reprinted and are no longer available. Future plans 
for similar booklets are being considered and their avail' 
ability will be announced in a future NEWSLETTER. 

What supplemental materials are available for the teachers? 
Are there suggestions for the teacher so that he can use 
BSCS materials to maiitnum advantage? 

Each BSCS program includes appropriate and specific 
Teacher's Manuals. For publications, the manuals include 
teaching strategies, techniques, additional activities, optional 
fi]ms and references, and specific commentaries regarding 
each of the laborator\- exercises noting possible problems 
and pitfalls. For the Single Topic Inquiry Films and the 
Inquiry Slides, detailed Teacher's Manuals are supplied 
delineating each of the visuals, models of student reaction, 
and a complete teaching strategy. In addition to these de- 
tailed teaching aids for specific programs, the BSCS has 
produced the Biohiiy Teacherx' Handliook that provides a 
more general orientation for the biology teacher. !t not 
only includes seleaed Invitations to Enquir>\ but also back- 
ground information on such topics as statistics. ph>^ics and 
chemistry^ as well as suggestions for evaluatio:?. bibliogra- 
phies, film lists, supply sources, such techniques as the care 
of living animals: and teaching tips and techniques. In addi- 
tion, the Biology Teachers* Handbot^ provides background 
information concerning the philosophy and histor\""of the 
BSCS. Model teaching schedules have been prepared for 
teachers who desire them. Bulletins and Special Publications 
provide the teacher with additional information relative to 
h'tological education. The BSCS NFWSLETTER. an infor- 
mational publication about BSCS Biology^ appears period- 
ically and is sent to individual teachers free upon request to 
BSCS. It provides general information about \he Biological 
Sciences Ctirriqulum Study and specific items such as equips 
ment and supply lists relative to the BSCS programs. 
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Exerolse 5 Currleulmn Deaerlption t 



Greater Cleveland Mathematics Program 

INTRODUaORY STATEMENT 

prepakeo by tiie greater clevelakd mathematics piudcram 
Reseakch Staff 

Gotesis and Purpose 

The Educational Research Council of Greater Cleveland was 
ctcated ia 1959 by Dr* George H, Baird, the CounciPs Exeeuti\'e Direc- 
tor, as aa answer to a leeogntzed need for a dynamic and continuous 
efibrt to improve the quality^of clcmcritaTy and secondary education. 

The Council is an independent, non-proGt orsttniiation. Its pcrma* 
ncnt staff of subject matter and (-ducattonal specialists devotes full time 
to educational research and implrmcntation. With the help of local edu^ 
cators and nationally recognized authorities in such fields as mathematics, 
social sciencCt and testings the Council is working to develop modem 
school curricula which wiU enable alt students to meet the ever-changing 
present-day needs and the evcr-incrcasing undefinable needs of the 
future. 

Responding to the concerted request of 2i superintendents from 
participating school districts in the Greater Cleveland area, the Curricu^ 
lum Research Department of the Council undertook as its first project 
a research ami implementation studyjn mathcmatics..cdueation*^.Tlte^^ 
pi;rpose of the project was set forth: « < to develop a comprehensi\'ei 
sequential mathematics program for <jlt children in grades Icindeigartcn 
through twelve, a program which is bofh mathematically correct and 
pedago£icn)ly sound." Sun'cys *A'crc made oE existing arithmetic and 
mathematics programs and materials, of the best learning theories, and 
of the needs of the children and professional stafTs of the Council schools. 
The Greater Cleveland Mathematics Program (GCMP) with its prep- 
aration of materials, teacher trammg^ and evaluation design was the 
direct outgrowth of this initial luvestigatbn. The materials in this pro- 
gram were revised for use in 1962-63. 

GCMP's Educafional Philosophy 

Tlie Greater Cleveland Mathemates Program is a concept-oricntcd 
modem mathematics proeram in which the primary emphasis has been 
placed upon thbilcing, reasonings and understanding, rather than on 
purely mechanical responses to standard situations. The child is con^ 
tinuousiy encouraged to investigate how and why things happen jn 
mathematics. He is led to make gcncraliiations, to test these gcncraliza- 
tionst and to find new applications for them. 
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Only a fcTT years ago many of the mathematical concepts included 
in the GCMP were thought to be too difficuh for ehiWrcn in the primary 
grades. Experienee with moic than I25>00O ehiWren> however, has 
shown ihat ehildrcn are able not only to nnderstaiid these coneepts» but 
that caeh new step in the learning proeess talced on mote meaning be- 
cause ot this nnderstanding. 

In developing CCMP, the reeommendations of several nationally 
recognized groups were taken into eonsideiation. These groups include 
the National Council of Teachers of Mathematics* the Mathematical 
Association of America* and the Commissbn on Mathematics of the 
College Entrance Examination Board. The recommendations of noted 
mathematicians, such as Dr. John Kemeny, chairman of the Depart- 
ment ot Mathematics^ Dartmouth College, were also earebilly con^ 
£]deied. 

The GCMP is not an isolated educational tecperiment, but rather 
an organized effort not only to adapt the best of these national airriai- 
lum recommendations to local school needs but aho to build a sound 
progratu in areas i^'here no such projram exists. It is designed to effect 
curricular change in a controlled way rather than in the unpbnncd, 
hazardous way in which other changes often have been cfreeicd in the 
past. 

To accomplish its purpose effectively, the GCMP ma1:es extensive 
use of both the logical structure of mathematics and the discovery ap- 
proach to learnmg. Students participate in challenging and exciting 
phases of mathematics and arc led to discover, through the aid of skillful 
teaching, the fundamental concepts that arc part of the logical structure 
of nmthematics. Prpblc.*Ti situations and cxpericuecs arc presented in 
such a manner that discovery has a good chance of taking place spon- 
taneously. Then, students are led to the established symbolism. The 
logical j;tnicture of niathematici; stimulates the imaf^ination nf children 
and leads to an appreciation of mathematics as a dynamic and mean*- 
ingfid study. Continuity and creativity are stressed throughout the pro- 
gram. 

The GCMP has been guided by the belief that computatic;jal skills 
should be introduced only after the concepts necessary for understand- 
ing the particular operations have been developed and the ehildrcn 
have demonstrated a grasp of them. The mathematics the program 
is presented in a carefully integrated, sequential form in which there Is 
a continuous flow of ideas. Old ideas arc examined in the light of newly 
formed concepts, and the search for patterns and relationships is ^care- 
fully stressed. 

At each stage of the program the child works with challenging 
problems and is encouraged to consider ^jl of the ways in which these 
problems miglit be attacked, lie then tries original or unusual approaches 
m looking for a solution. 



Mathcmattctaas ngrcc that the real power of mathematics is in 
jsolatins logical patterns which exist in many seemingly clissitnUar situa* 
tions, systematidn^ these patterns, and applying them to the solution 
of Dew problems^ The diseov'eiy approach allows the eliild to partict' 
pate in this process and to feel Uie thrill thnl tomes from being a party 
to the creation of a mathematieal principle or idea. 

Teachers have found that, with proper guidance, most children can 
uncover the essential relationships and structural properties originally 
discovered by the mathcmntical geniuses of the past, and oit fascinated 
and excited by the accomplishment. It should Ibe remembered tlial the 
idea or principle being developed is new to the chtld^ even though it 
may have been originally expressed thousands of years ago. 

In summary, then» GCMP is a systematic effort to develop an 
articulated kindergarlcn-througl)-gradc^l2 mathematics curriculum, and 
is designed to take advantage of the experiences of all earlier movements. 

Tbt basic guidelines of the GCMP are: 

1* Tlic basic program must be suitable for use by all students. 

2. The progrniR must have a continuous and systematic flow of 
mathematical concept formation from grades K through 12. 

3* The program must originate at the lowest level of instruction 
in Icindcrgartea or fir^t grade and be coaiinucd through to 
grade 12. 

4* The teaching approadi should make the greatest possible use 
of the discovery method of teaching and provide continuous 
challenge and stimulation to the student. 

5. The program must be mathematically correct and pcdagogfcally 
sound. 



Methods 

"* , Th^*Conmentary for Teachers o^itlbcs teaching procedures which 
moVe the student from concrete l>Iiysical situations to their associated 
n^thcmatical concepts. Principles arc to be discovered by students 
through the use of the exercise material nod other activities outlined in 
the commentary. Teachers arc urged not to formulate principles or 
algorithms too early, but to allow students to formuhte them. Principles 
and algorithms are devebped with the material and eventually for- 
mulated and stated by the students and tlic teacher. After a concept has 
been developed and used, It is mmcd. Students arc tlicn given story* 
problem situations in which they can apply new concepts and tech- 
niques that thej' have learned. The mastery levels arc not specified. 

Audio-visual aids to be used in each unit arc listed together widi 
suggestions for their usc« 
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EXERCISE 5 ^ HORKSBEET 



Unit 5-59 



Assess'^g a Currtculum nescrtption for Engutry 

Dtrecttons ! (\,ft&r studying the descrtptton of the curriculum Involved, fill in 
your ratings below and write dovm your reasons for making them. Check your 
answers against the Answer- Key for the- curriculum you chose. 

CURRICULUM AREA: GRADE LEVEL: 

NAME OF CURRICULUM: 

1. Emphasis on teaching ideas rather than facts? H M L None ? 

Basis for your rating : 



2. Emphasis on teaching methods of enquiry used H M L None ? 

by scientists or scholars in the subject area? 
Basis for your rating : 



3. Emphasis on students making hypotheses? H H L None 

Basis for your rating : 



4. Emphasis on students testing hypotheses by h ^ H L None 

examining evidence or investigating? 
Basis for your rating : 



5. Emphasis on student discovery of principles H H L None 

or rules? 

Basis for your rating : 



6. Emphasis on students conducting individual or H H L None 

group enquiry (problem-solving) projects? 
Basis for your rating : 
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EXERCISE 5 - ANSWER KEY " 

Assessing a Currtculuin Descrtptton for Enquiry 

Explanation : The answers given below are not meant to be the only correct 
ones> since th^ reflect the judgments of the author of this unit. Th^ 
should be helpful to you In checking your answers. 

CURRICULUM AREA: Science . GRADE LEVEL: K-6 
NAME OF CURRICULUM: Science - A Process Approach 

K Emphasis on teaching Ideas rather than facts? H ^ M L None ?_ 

Basis for your rating : 

Facts are studied only In relation to developing or testing Ideas. 



2. Emphasis on teaching methods of enquiry used H M L None. 

by scientists or scholars In the subject area? 

Basis for your rating : 

The central purpose of the program Is teaching scientific modes of 
enquiry* 

3. Emphasis on students making hypotheses? H M L None 

Basis for your rating : 

Formulating lypotheses Is a major goal of the program. 

4. Emphasis on students testing hypotheses by H ^ M L None 

examining evidence or Investigating? 

Basis for your rating : 

Students interpret data In testing their hypotheses". 



5. Emphasis on student discovery of principles M L None ? 

or rules? 

Basis for your rating : 
Inferring principles from data Is an Important emphasis. 

6* Emphasis on students conducting individual or H M None ? 

group enquiry (problem-solving) projects? 
Basis for your rating : 

The program aims to teach each student to be an active 
Investigator. 
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EXERCISE 5 - ANSWER KEY - 
Assessing a Curriculum Description for Enquiry 
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Explanation : The answers given below are not meant to be the only correct 
ones, since th^ reflect the judgments of the author of thfs unit* They 
should be helpful to you in checking your answers* 

CURRICULIW AREA: Biology GRADE LEVEL: Grades 10-12 

NAME OF CURRICULIW: Biological Sciences Curriculum Study 

1* Emphasis on teaching Ideas rather than facts? H ^ H L None ? 

Basis for your \ atlng : 

There Is a deemphasis on teaching facts* 



2* Emphasis on teaching methods of enquiry used H \/ H L None 

by scientists or scholars In the subject area? 
Basis for your rating : 

The entire program stresses learning scientists' modes of 
enquiry* 



3* Emphasis on students making hypotheses? H M L None 

Basis for your rating : 

The program teaches students to make hypotheses* 



4* Emphasis on students testing hypotheses by H v/ H L None_ 

examining evidence or investigating? 
Basis for your rating : 

Investigations are conducted to test students* hypotheses « 

5* Emphasis on student discovery of principles H ^ H L None_ 

or rules? 

Basis for your rating . 

Students are encouragjed to formulate their own principles, 

6* Emphasis on students conducting Individual or H ^ H L None_ 

group enquiry (problem-solving) projects? 
Basis for your rating : 

Students conduct experiments* 
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EXERCISE 5 - ANSWER KEY 

Assessing a Curriculum DescrTptton for Enquiry 

Explanation : The answers given below are not meant to be the only correct 
ones, since they reflect the judgments of the author of this unit. They 
should be helpful to you in checking your answers, 

CURRICULUM AREA: Math GRADE LEVEL: M2 

NAME OF CURRICULUM: Greater Cleveland Mathematics Program 

1, Emphasis on teaching ideas rather than facts? H ^ M L None ?^ 

Basis for your rating : 

The program is concept-oriented, stressing thinking* 



2* Emphasis on teaching methods of enquiry used H M L None 

by scientists or scholars in the subject area? 
Basis for your ra ting : 

Mot definitely stated in the description. 



3* Emphasis on students making hypotheses? H M L None^ 

Basis for your rating t 

Students make hypotheses* 



4* Emphasis on students testing hypotheses by H v M L None 

examining evidence or investigating? 
Basis for your rating : 

Students test their lypotheses. 



H 1 



5. Emphasis on student discovery of principles H ^ M L None_ 

or rules? 

Basis for your rating : 
Students are led to discover math principles (rules)* 

6, Emphasis on students conductinQ individual or H ^ M L None_ 

group enquiry (problem-solving) projects? 

Basis for your rating : 

The discovery method is used in conducting problem-solving 
tasks. Story problems are used in the early grades* 
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References to Other Descriptions of Enquiry Curricula 

In case you wish to turn to thetn, here are some key references to 

descriptions of various enquiry-focused curricula. 

A Sourcebook of Elementary Curricula, Programs, and Projects 

This 493-page compendium describes over 150 curricula, along with 
descrfpttons of instructional models, teacher training, and instructional 
resrources. The curriculum descriptions follow a standard outline. The 
Sourcebook vias ctKnplled by the Par West Laboratory for Educational Research 
and Development In San Francisco. It Is a product of that laboratory's 
W.ERT Information System. The volume is for sale by the Superintendent 
of Documents, U.S. Government Printing Office. Stock Number 1780-1072. 

'£le)nentary Science Information Unit 

This is a kit offering systematic descriptions of six elementary 
sci^ -,e curricula. There is a booklet for each curriculum and fcr 
each, a film strip and audiotape correlated with the filmstrip. The 
unit was developed by the Far West Laboratory for Educational Research 
and Development. It is distributed by the EPIE Institute, 463 West Street, 
New York, New York, 10014. 

Social Studies Curriculum Materials Data Book 1971 

This book presents two-page sumtiaiy descriptions of a lerge number of 
social studies curriculum projects. The descriptions were done by the 
Social Studies Educational Consortium in Boulder, Colorado. The Consortium 
is the clearinghouse for social studies. It also publishes Curriculum 
Materials Analyses (CMAs) in booklets of about 20 pages. As of March 1971, 
34 such booklets were available. The reports of the Consortium are available 
through the ERIC information system. 

Clearinghouse on Science, Mathematics, and Environmental Education 

This ERIC clearinghouse Is located at Ohio State University in Columbus, 
Ohio. Its reports are available through the ERIC systeni. 

Course and Curriculum Improvement Projects 

The National Science Foundation, in 1970, published a description of the 
curriculum projects it was funding in the areas of mathematics, science, 
and social science. The report. Course and Curriculum Improvement Projects 
NSF 70-18, is sold by the Superintendent of Documents, U.S. Goverratient 
Printing Office. 

New In-Depth Evaluations of Social Studies Curricular Projects^ Programs 
and Materials \ 

This special issue of Social Education describes 26 projects or programs 
in elementary or secondary social studies. The journal is published by 
the National Council for the Social Studies. The issue is Vol 36, No. 7 
(November 1972). 
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Objective 6. Analyze and assess tnstructton tn terms of the extent to 
Kiich enquiry is taught* 

An important way for you to apply your knowledge of enquiry is in 
examining instruction to determine the extent to wfiich it teaches enquiry. 
This can accomplish two things. For one, it can strengthen your understanding 
of enquiry by teaching you to search out features of instruction that 
contribute to students' competence in performing enquiries. For another, 
it can give you experience in conducting analyses of instruction that would 
be helpful to school personnel in setting about to improve instruction 
in terms of enquiry. 

Since it may not be feasible, observing instruction is optional. The 
material that follows deals with how you would plan for analyzing instruction 
in terms of enquiry. After studying this material, you will have the option 
of conducting an analysis of actual instruction in case you have the 
opportunity. 

Planning an analysis of instruction in terms of enquiry 

In planning observation of instruction to determine the extent to which 
enquiry is being taught, you need tc do two things: specify the indicators 
(features) of enquiry instruction you would look for, and specify how you 
would conduct your data-gathering process. Exercise 6 that follows gives you 
the opportunity to think through this planning task before studying it further. 
In doing the exercise, select a curriculum area— science, social studies, or 
mathematics^at either elementary or secondary level. Then list the things 
you would look for in examining instruction in terms of enquiry. Finally, 
outline how you v/ould go about getting the data you needed. There is no 
answer for Exercise 6. Instead, the Worksheet is followed by a discussion 
of the planning process. Use this discussion in checking and rou:iding out the 
answers you gave on the Worksheet. 

68 



Unit 5-65 

EXERCISE 6 - WORKSHEET 

Planataq the Analysts of lastructton in Terms of Eagutry 

Directtoas : Choosa a currtculum area for analysts, Ust things you would 
look for as tndtcators of enquiry ttistructton, and outline how you would 
conduct your observattons tn one or more classrooms* 

Curriculum Area: Elementary Secondary 

Indicators of enquiry you would look for : 



How you would conduct your data gathering : 
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In analyzing instruction to determine the extent to which enquiry is 

taught, you should looi: for the same features in the conduct of instruction 

that you looked for in descriptions of curricula. The difference is that now 

It Is the conduct of instruction that is being examined* The features you 

should look for include the following: 

An emphasis on teaching students the models of enquiry used by scientists 
or scholars in the subje^ct when they obtain new knowledge in the subject 
area. 

An emphasis on teaching students to hypothesize about cause/effect 
relationships within the subject area. 

An emphasis on teaching students methods of testing hypotheses. 

An emphasis on teaching students to offer explanations of phenomena. 

An emphasis on having students conduct individual or group projects* 

It will bt particularly important to learn whether all students ^re taught 
competencies in enquiry, or whether this teaching is mainly lim^*ted to so^-called 
gifted students* If the school uses ability grouping, for example, you should 
check whether enquiry is taught in the high groups but not in the groups made 
up of less-advanced students. 

Also, it is important to check the extent to which .instruction is focused 
on individual students rather than on the whole class. Do different students 
work on different tasks at a given time? Can students proceed at different rates? 
Do students have the pnvilege of choosing their own project tasks, or are all 
tasks assigned? 

The second part of Exercise 6 asked you to indicate how you would go about 
getting data needed to analyze and assess enquiry instruction. A good 
starting point '^rould be to examine the curriculum being used to determine what 
enquliy provisions were built Into the learnii.g materials being used. Also, 
tt would be helpful to interview the teacher(s) whose instruction you wished to 
observe. This would give you an overview of the extent to which the teacher(s) 
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conceived enquiry as a learning goal and planned instruc'ion to foster 
enquiry* 

In observing instruction occurring In otie or more classrooms. It would 
be a good idea for you to have a check list of enquiry features Including those 
listed above. You might need to observe each class you selected two or more 
times to get an adequate sample of instruction for judging the amount of 
enquiry being taught. 

An Important way of checking and Interpreting your observations would 
be to interview students about their notions as to vrfiat was Important to learn 
in the subject. Also, you might re-Interview the teacherCs) to check whether 
the conclusions you drew from your observations were accurate. 
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Conducting an analysis of tnstructton fn terms of enquiry Coptional) 

If you have the opportunity (time and access to instruction) it will be 
valuable for you to apply your understanding of enquiry to the examination of 
actual instruction in the curriculum area of your choice* If you work in 
school system, this should cause no difficulties* If n^t, you still may be 
able to conduct this analysis through using your contacts with a school 
system* Only about one-half day is required, unless you wish to conduct a 
survey of enquTry instruction in more than one classroom* 

To as.sist you in conducting your analysis of enquiry instruction, the 
Worksheet for ExercTse 7 is provided you to Indicate categories of data you 
wtU need and to give you a convenient form for recording your data* You can, 
of course, work out your own categories and data forms* The Exercise 7 - 
Worksheet assumes you will observe just one teacher and one classroom* If you 
decide to make further observations, you may wish to duplicate the forms 
offered here* 

Since this is an optional exercise and uses your data, no Answer Key is 
provided for Exercise 7* 
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EXERCISE 7 - WORKSHEET 

Directions : In doing this optional "xercise, either follow the procedure 
indicated in this Worksheet, or set up your own procedure and worksheet. 

CURRICULUM AREA: GRADE LEVEL: 

TEACHER: CATE OBSERVED: 

TEACHER INTERVIEW NOTES 

Teacher's report on degree of emphasis on teaching enquiry (problem solving) 



Teacher's report on materials and equipment used in teaching enquiry 



Teacher's report on instructional methods used to teach enquiry 
—Teaching methods of enquiry scientists or scholars use in the field? 



—Teaching students to make and test hypotheses? 

—Teaching students to interpret phenomena using concepts and principles? 
"Having students conduct individual or group projects? 



Teacher's description of the class and class mCTbers*" competencies in enquiry 
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EXERCISE 7 -HORKSHEH (CON'T.} 
RECORD OF CLASSROOM OBSERVATION 
Topic of lesson observed : 

General conduct of lesson Oecture, class discussion, reading, projects, etc.): 



Analysis of instruction in terms of categories of enquiry : 
Teacning about itiodftls of enquiry used by scientists or scholars 

Teaching students to hypothesize 

Teaching students to gather data to test hypotheses 

Teaching students to interpret phenomena in terms of concepts and principles 
Having students conduct individual or group enquiry projects 

Record of interviews with two or more students on what they learned in the lesson 
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Objective 7. Outline a plan for assisting a school district In Introducing 
enquiry-focused Instruction 

This objective deals with putting together a knowledge of enqu1ry*^focused 
Instruction and a knowledge of the process a school district should go through 
In selecting any sort of change program* To do th1s> you need to use what 
this unit offers about enquiry and the skills covered In either of two ot'ier 
units of this training program; Unit 3 • Task Flow for Designing and 
Conducting Local Educational Improvement Programs, or Unit 8 - Selecting a 
Local Educational Improvement Plan* In performing this objective. It would 
be desirable for you to study either. Unit 3 or 8 first* If you have not 
already studied one of these units, or If you do not now have the time to 
study one of them, you still can proceed with this objective without that 
background* Enough direction Is provided here to enable you to perform the 
objective without having studied one of the other units* 

Assume that a school district wishes to Improve Its emphasis on enquiry* 
focused Instruction in a curriculum area* Assume you are called upon to offer 
assistance In performing two essential tasks: conducting a needs analysis to 
determine what shortcomings In the local program are to be overcome, and 
planning a change program that will make the needed Improvements In the teaching 
of enquliy. What Is the planning process you would follow In assisting the 
school district? The material below outlines this process and offers you 
practice In thinking through this process by perfonrfing two exercises* Since 
It 1$ assumed that you will not engage In actual planning with a school 
district, the material offered covers only the steps to be taken in the 
planning process* The material is presented In two parts - conducting a 
needs analysis and selecting an Improvement program* 
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Conducting a Needs Analysis 

An instructional needs analysis has the purpose of determining what 
should be improved in an area of instruction and thus provides an essential 
basis for selecting the improvements to be introduced. A needs analysis breaks 
into three tasks that should be performed in sequence. These tasks are: 
1. Specify instructional dims in the area of concern 

In the case of enquiry- focused instruction, this task calls for 
specifying the enquiry aims of instruction in the curriculum area. 
2* Assess local shortcomings in accomplishing the specified aims 

Once enquiry aims have been specified, the task is that of determining 
how well, or how poorly, each is being achieved* This requires 
selecting appropriate assessment instruments and procedures, then 
gathering an appropriate sample of data on student achievement of 
each aim* 

3* Identify likely causes of shortcomings 

In determining what changes are needed to remove shortcomings in 
accomplishing enquiry aims, it is very helpful to pinpoint faults in 
the instructional program that could account for those shortcomings* 
Is the cur?riculum being used inappropriate to those aims? Are teachers 
fnadequately trained for teaching enquiry? Etc. 
These three tasks are presented in detail in Units 3 and 8. Tou may 
wish to refer to one of those units before doing Exercise 8. This exercise 
calls upon you to think through the three steps of needs analysis* The 
Exercist 8 ^ /Answer Key is meant to help you round out your understanding of 
the process of conducting a needs analysis* It is not meant to offer official 
correct answers* 
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EXERCISE 8 - WORKSHEET 

Analyzing Needs for Improving Instruction in Enquiry 

Directions : This exercise gives you the opportunity to think through the 

three key steps in conducting a needs analysis* Bnef answers will be 

sufficient* After completing the worksheet, turn to the Answer Key for 
suggestions on points you maty have missed* , . 



1* Specifying enquiry aims : How would you recommend finding out what a school 
district desired to accomplish by way of teaching enquiry in a subject area? 



2* Assessing shortcomings in accomplishing aims : Assume one aim in teaching 
elementary social science was that students learn how to plan a public 
opinion poll* How would you recommend determining how well students were 
learning this enquiry skill? 



3* Identifying likely causes o f shortcomin gs: Assuming students were not 
learning how to plan public opinion polls> what are some likely causes 
for this failure of the instructional program? 
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EXERCISE 8 - ANSWER KEY 



Analyzing Needs for Improving Instruction in Enquiry 

Explanation : The answers offered below are meant only to help you strengthen 
your understanding of conducting a needs analysis. Th^ are not given you 
as the only correct ansv/ers* 



K Specifying enquiry aims in a given curricular area 

These are methods you might have recommended: 

Examine the curriculum being used to determine its enquiry aims. 
Consist with school leaders and teachers of the curriculum area* 
Conduct a parent/teacher workshop to determine what enquiry aims 

parents would like instruction to cover^ 
In your leadership role> present a list of enquiry aims drawn from 

new curricula in the area and ask school staff members to indicate 

which of these aims they would like to include in the instructional 

program* 




2* Assessing shortcomingg in accomplishing an enquiry aim 

In assessing students' capabilities in planning a public opinion poll> 
what is needed is a test in which students are asked to do the following 
sorts of things; listing the questions that are to be asked; deciding 
whether to use phone interviews, door-to-docr interviews, or questionnaires; 
deciding what sort of sample of infonnants are to be polled; and indicating 
how the data are to be recorded and analyzed. The assessment need not 
test every student 1n the grades chosen for teaching this skill. A random 
sample of students will be sufficient* In addition to testing students, 
it probably would be valuable to interview a small number to Team how th^ 
think about the task of planning an opinion poll. 



3. I dentifying likely causes of shortcomings 

There are tvvo most likely causes for students' inability to plan an opinion 
poll. One is a lack of instructional materials for teaching this skill. 
The other is teachers' lack of understanding of polling procedures. You 
may nave thought of other likely causes. 




ERLC 
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Selecting a Change Program to Improve Instruction in Enquiry 

The process of selecting (or designing) a change program depends on 

taking three sets of information into account: results of the needs analysis 

that indicate what sorts of improvements are needed* resources available 

nationally that could provide the needed improvements, and local factors 

favoring or opposing the adoption of any resources judged to be appropriate 

for meeting the needs for improvement* These three aspects of selecting a 

change program are introduced in Unit 3 of this training program (Task Flew 

for Designing and Conducting Local Educational Improvement Programs) and are 

{ " ' ' 

treaced in detail in Unit 8 (Selecting a Local Educational Improvement Program)* 

In conducting a resources search you naturally would start with a list of 
those enquiry aims the school district was not successful in accomplishing, 
and with the list of most likely causes for these shortcomings. Many 
resources are available nationally. Your problem would be to survey these 
resources related to needs for improving the local program. Where would you 
turn? A good start would be to locate experts in enquiry- focused science 
instruction (perhaps in the state education department or a local university) 
and get their best advice as to resources likely to meet local needs or as to 
sources where the required information could be found. Turning to the 
Education Index for references to the literature would be an important step. 
Another source to turn to is the Educational Resources Information Center 
(ERIC) that gives access to a great deal of information about educational 
innovations of all kinds. Another good source would be any nearby school 
district that stressed teaching enquiry in the curriculum area with which you 
were concerned. Obviously you would want to examine various enquiry-focused 
curricula in the area* 

Once two or more resources were located that promtsed to meet the local 
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needs for improvement, the task would be to assess local factors that would 
be important in deciding which of the resources to adopt. These factors 
obviously include costs of adopting each of the resources tentatively selected. 
Thus adopting a new curriculum might be highly desirable but prohibitively 
expensive. Attitudes of the local staff toward adopting any of the resources 
also would be highly important* T'^e preference of the Associate Superintendent 
for Instruction might be decisive* Teachers' views would need to be taken 
into account. Another important basis of decision would be the amount of 
difficulty of implementing a resource. Thus a new curriculum might call for 
major changes in instructional procedures that the school district was not 
prepared to undertake* On the basis of this analysts of local factors, one 
or more of the resources being considered would be chosen In preference to 
others. Of course, in your leadership role, you might Influence local staff 
members to change their attitudes about adopting alternative resources by 
pointing out special advantages or disadvantages of the different resources* 
Exercise 9 offers you the opportunity to think through this process of 
selecting a set of changes to improve enquiry instruction* You are given the 
results of a needs analysis and asked to suggest how to proceed in locating 
and selecting resources to meet those needs. After you complete the Exercise 9 
Worksheet, turn to the Answer Key to compare your recommendations with those 
offered there. 

Exercise 9 completes this unit. When you have completed the exercise 
and checked your answers with the Answer Key, proceed to the Post-Assessment 
Exercise that follows. 
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EXERCISE 9 - WORKSHEET 

Selecting a Change Program to Improve Instruction in Enquiry 

Directions : In performing this exercise, select a curriculum area and a 
level of Instruction (elementary or secondaryj for your example. Assume 
that the school district has conducted a needs analysis Indicating the 
need for a different curriculum In the area and for an In-service program 
of teacher education for enquiry. Fill out the threo parts of the exercise 
with your recanmendatlons. The Answer does not provide the. only 
correc* answers but can help you check and round out your understanding of 
of the process of selecting a change program. 



CURRICULUM AREA: " LEVEL : El em Sec 



1. Surveying resources to meet the Identified needs for Improvement 



2. Analyzing local factors favoring or opposing adoption of resources 



3. Waking the choice of resources to be adopted 
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Unit 5-78 

EXERCISE 9 - ANSWER KEY 

Selecting a Change Program to Improve Instruction In Enquiry 

Explanation: The points presented In this Answer essentially review those 
made just before this exercise on pages 75-76, They are stated here to help 
you check the answers you gave on the l4orksheet. 



K Surveying resources to meet the Identified needs for Improvement 

The following Is a listing of key steps to take In locating resources, 
either In the form of enquiry curricula or In-service teacher edjcatlon 
for enquiry: 

Seek the advice of experts In enqulry-focused instruction In the subject, 
located In the state education departir^nt, local universities, or 
elsewhere. 

Search the education literature for appropriate resources. 

Examine curricula and In-service teacher education programs stressing 
enquiry. 

Visit school systems stressing enquiry-focused instruction In the subject 
area. 



2, Analyzing local factors favoring or opposing the adoption of resources 

These are the sorts of Information on local factors you should obtain: 

Local financial resources to make the needed changes In curriculum and 
staff training. 

Attitudes of schcy* leaders ind teachers about adopting each of the 
resources being con^id^red. 

Availability of leadership in the district for Implementing resources. 
Difficulty level of Implementing each of the resources being considered. 



3. Making the choice of resources to be adopte d 

Here the task Is to match up Information about the probable tTiprovements 
each resource being considered would make and local factors favoring or 
opposing the adoption of each resource. 

Tn^ choice of y curriculum and of an In-service program should be made 
to achieve the best combination of a promising resource with favorable 
local factors concerning Its adoption. 
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POST-ASSESSMENT EXERCISE - UNIT 5 



Unit 5-79 



Directions : This exercise is the same as the Pre-Assessment Exercise which 
you completed at the beginning of your study of this unit. Review your 
estimates of mastery of the items in the Pre-Assessment Exercise (page 10); 
you need do only those items on the Post-Assessment Exercise which you 
judged to be less than on target. Then check your answers with the Pre- 
and Post- Assessment Exercise - Answer Key. 

1* Define enquiry and indicate its essential components* 



2a* Why should schools emphasize teaching all students how to enqijire? 
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Unit 5-80 

2b* Should schools seek to have students acquire knowledge and skills in 

a curricultim area mainly through conducting enquiries? Explain your answer* 



3* How are ideas (concepts and principles) related to enquiry? 




4* List key steps or stages in the enquiry process. 



ERIC 
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Unit 5 - 81 

5* What features would you look for in a currtculum to determine the 
extent to which it teaches enquiry? 



6* What features would you look for in the conduct of instruction to 
determine the extent to which it teaches enquiry? 



7. What should you be prepared to do tf called upon to help a school district 
set afcCi't to improve instruction in enquiry within any curricL'lum area? 



Note : To check your answers » turn to the Pre/Post Assessment Excrckf* - Answer 
Key at thr end of the unit. 
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PRE/POST ASSESSMENT EXERCISE - ANSWER KEY 

1- Define enquiry and indicate its essential components 

Enquiry is the process of thinking and action involved in problem solving. 
Problem solving occurs when a solution must be worked out rather than 
arrived at by using a recipe or appealing to an authority or expert. 

Requirements for enquiry are that the enquirer cctifronts a problem {need> 
difficulty, purpose), selects or devises an approach to its solution, and 
proceeds largely on his own toward a solution. 

2a. Why should schools^ emphasize teachitig all students how to enquire ? 

Competencies in enquiry give the individual the capability of ititerpreting 
and controlling his experience. Also, enquiry is important in living 
becatjse rapid change tn modern society requires the ability to adapt to 
ever new and unpredictable events. 



2b> 3hr ' fld schools seek to ^ave students learn knowledge and skills in a 
curnculum area mainly by conducting enq^uines? 

The key point here is that learning through conducting enquiries is a very 
time-consuming matter* Also, many of the things learned by scientists or 
scholars are very complicated, requiring immense skill or knowledge, t^o 
student could learn more than a tiny fraction of the knowledge in an area 
through his own enquiries. However, the student should learn hov/ to 
conduct enquiries so that, v/hen appropriate, he could conduct them on his 
own* 

3. How are i deas (concepts and principles) related to enquijry ? 

Most enqiiiries are not concerned mainly with gathering facts. Instead, they 
involve relations of cause and effect, either to discover or apply knowledge 
of relationships in explaining phenomena, or in achieving desired outcoiiies. 
Ideas in the form of concepts and principles art; essential in the study of 
relationships or in arriving at solutior-s to problems. 



4* List key steps or stages in the enquiry process 

The enquiry or problem-solving model presented in this unit containb eight 
steps or stages. Your model r^ay differ from this as long as it conta^n^ 
similar elements. The eight steps are: 

Identify a problem 

Analyze the problem 

Search for a solution 

Choose a solution {for a trial) 

Prepare to try the solution 

Try the solution 

Evaluate the solution (Was it successful?) 

Decide on a post-tryout cours'j of action (Accept the solution? Try 
another? Etc.) 
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PRE/POST ASSESSMEHT EXERCISE - ANSWER KEY (CON'l J 



5* What features would you look for in a curriculum to determine the extent 
to which It teaches enquiry? 

These are key features of a curriculum focused on teaching enquiry; 
Emphasis on teaching ideas rather than facts 

Emphasis on teaching the methods of enquiry used by scholars or scientists 

in the area covered by the curriculum 
Emphasis on teaching students to discover principles or rules 
Emphasis on teaching students to hypothesize and test hypotheses 
Dnphasis on having students conduct individual or group projects 



6. What features would you look for in the conduct of instruction to determine 
the extent to which it teaches enquiry ? 

These are important indicators of enquiry to look for in analyzing instruction: 

Do students learn models for conducting enquiries in the curriculum area? 
Are students taught to hypothesize and to test hypotheses with data? 
Are students taught methods of gathering data? 

Are students engaged in offering explanations of phenohi^ia? ^ 
Is tliere an emphasis on having students conduct individual or group 4 
projects rather than on whole-class lectures or discussions? 



7* What should you be prepared to do if called upon to help a school di s trict 
set about to improve instruction in enquiry vnthin any curriculum ^rea? 

The leadership you should be prepared to offer includes the following: 

Helping the school distrtct specify tts go^ls for enquiry te^cEiing 
Helping the district plan and conduct an assess^ilent of present successes 

and shortcomings in teaching enquiry 
Helping the district analyze causes for shortcomings in enquiry teaching: 

inadequate learning materials and equipment? faulty teacher skills? Etc* 
Helping identify resources that could strengthen enquiry teaching 
Helping the district choose the resources to be employed to strengthen the 

program 

Helping the district implement and evaluate the improvements chosen 
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UNIT EVALUATION FORM 
Unit 5,. Enquiry as a TheTne of Educational Reform, with Related Innovations 

'Evaluation by Date 

Position ^ Organization ._^=^ 

Please give your reactions to this unit by checking and writing in your 
opinions and recommendations* Returning this form to Research for Better 
Schools, 1700 Market St., Philadelphia, Pa* 19103 (Attention: Glen Heathers) 
will help us judge the value of the unit as well a5 aiding in its revision* 

A. Your judgment on the importance of a unit on this topic as training for 
leadership in local educational improvement programs* 

Check: Very High High Moderate Low Very Low 

Your comments: 



B* Your judgment of the quality of the Introductory section of the unit* 

Check: Very High High Moderate Low Very Lo w 

Your comments: 



C* Your judgment of the adequacy of the set of :,n1t objectives * 
Check: Very High High Moderate Low Very Low^ 

What objectives do you rtconmend omitting? Why? 



Mhat objectTvas do you reconpend ^ddtng? Why^? 
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Untt Evaluation Form - Con't. 



0* Your judgmeiot on the quality of the unit contents . 

Check: Veiy High High Moderate Low_ 

Your comments : 



Unit 5-85 



Very Low_ 



Your judgment on the quality of the unit fj;:erctse Si. 

Check; Very High High Moderate Low Very Low 

You*^ coimients: 



F* Your jud^ent on the quality of the unit pre- and post-assessments . 

Check: Very High High Moderate Low Very Low 

Your comments: 



About how ipai>y hours did you take to complete this unit? 

How valuable do you ludge this unit to be for training each of the following 
categories of educa?;ional leaders? Please enter the appropriate symbol • 
H " Highly valuable* M - Moderately valuable* L - Low value 

School system central administrators 

Building principals 

Curriculu*^ coordinators 

Field consultants of state education departments 

Graduate students in) administration or supervision 

Other: 
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